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Length over all, 585 feet. Beam, 8 feet. Full load draft, 30 fect. Full load displacement, 30,200 tons, Speed, normal draft, 2244 knots, Maximum coal supply, 4,000 tons, Badius, ot li 
knots speed, 10,000 knots, Armor: See armor plan, page 158, Gums: Twelve 50-caliber 12-inch ; twelve 6-inch ; twelve 4-inch. Torpedo tubes, two 21-inch, 
“ Rivadavia” and “Moreno,” Argentine Dreadnoughts building in American yards, 
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Length over all, 554 feet. Beam, 93 feet 214 inches, Full load draft, 29 feet 8 inches. Full load displacement, 27.243 tons. Speed, normal draft, 2044 knots. Maximum coal supp!y, 2.500 


“Wyoming” and “ Arkansas,” building for United States navy. 
THE FOUR POWERFUL DREADNOUGHTS UNDER CONSTRUCTION IN AMERICAN YARDS.—|See page 153.] 


ons, Radius, at 10 knots speed, 8,000 knots. Armor: See armor plan, page 158. Guns: Twelve 50-caliber 12-inch ; twenty-one S-inch, Torpedo tubes, two 21 h, 








154 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 
PIUNN & CO., Inc., E-ditors and Proprietors 
Published Weekly at 


4 No. 361 New York 


Broadway, 


' 
: t} 
f iM i i holal i 
THE AIRMAN AND THE BIRD. 
; ) \ 
1 i I 
\ } 
i 
\ 
bi t a 4 I 
1 | marked i | 
i i be a thor hly r d, 
: ADVENT OF THE OIL-ENGINE-DRIVEN OCEAN 
STEAMSHI 
(} } } 
\ in ( { t ts “b 
4 1 ( l h The 
] ng t 
1 
+} . 
d 
l S 


Scientific American 








and o1 obtained on both sides 
" ‘ i he ed di t in the cyli 
expec hat th po I l be sul 
th ( caret i r at d 
t nto tl I hich 
! I ! is dor 
} re dir 1 iple ecol 
l eamship 
b 7: it saving « space 
I I ant a) poliers be 
" . P P ‘ } } ker space 
} " t ( ize {[ cargo rhe 
tre ! rs, ol 
I t running a stea 
i ( ty in the owners; for 
net d i col th 
r th g iff There has been 1 
ng tha 
itched i I t than this 
DUST PREVENTION ON PUBLIC ROADS,.—y, 
TOUGH the roblem of dust preventior 
a l 
I t-ra oO } 
x I nd I s ictior 
l ducing ¢ of i ) 1 pas 
) } < n sly a 
| a ( tT 
‘ or and 
1 t 1 t ath 
I 1 ( i icada 
I ira 
‘ iid 1} 
" Tl 
i is co plic ited 
i ind i ( I essary neé 
i ( eff I S r la g th 
rovid so a 1 l tru 
1 d mater 
i d 
i 
ovided 
al 
£ s Frar 
I It S t ( 
' a ! ' 
I ent 1 i n f 
1 t s i n ¢ é 
1 I I ind tf d I 
' ‘ t ¥ ‘ i I ‘ 
€ l d Stat l ius ) 
1 and il availabil 
) lia 1 ft N as noted 
‘ I Irak 
A ul ipid i = ! 0 
ect, an £ il troductior 
S l al ot o1 
' " b oroughly 
d it ‘ l l vill be devel- 
h l d up r the new and 
s raffic than did t id macadam 
t d ‘ he |] lrawn Vv l 
1 ; 1 p ntive 
l fir divided 
l neal the 
s, at tl ist analysi in 
Ow ’ nd th lality in any dust 
is roportionate to the amount of bitu- 
I hich it contain 
ork of dust prevention divides itself, accord- 
the i and methods employed, under 
» head of permanent and temporary. The 
hot d_ the most effective, is to so 
‘ icted lisintegration pre 
ind f 1 of l rendered impos 
t d tl e of what are 
pe inent binders, cot ting of the tars 
oils, that is, oils which have been so 
ted to distillation that they contain a large 
of binding base The second method 


erely to keep 


surface, and therefore is 


down that is formed 


temporary in 





\uGUST 27, 1919. 








its action. The temporary binders include ertain 
light oils and tars, oil and tar emulsions, and salt 
lutiol The temporary binders contain, from thei: 
ature only a small amount of base, and to 
‘ keep down the dust, they have to be ap 
ed ith moi or iess frequency, according to their 
richness t should be noted, however that each 
lication of temporal binders aves r is 
able Oo leave, a certain amount of s bituminous 
element permanently in tl road, tl producing a 
cumulati effect, whicl in many cases, ultimately 
gives to the road surfa nuch of the qualities secured 
I ( CaVY ¢ s and tar 
I pa material used in the permanent 
trea ent of roads ith tar are coal tar, refined coal 
l ’ gas ta They may be used effectively 
ei I a ying them to a road already finished 
‘ ( orating them il he surface material of 
‘ d during construction. In applying the tar to 
in old road, the surface should be thoroughly dry 
comparatively warm, and free from dust. Moisture 
ts tl tar from proper contact th the ston 
1 a cold surfac tiffens the material and pr nts 
re ed Before the application i made 
and hollows should be filled, and the surfac 
ght up to a smooth and even conditior The tar 
h d to about 9) deg. F., is spread ipon = _ the 
id oug a e or Dy other suitable 1 ans, and 
then thoroughly broomed in After this has bee 
d oO secure good results, the surface trea 1 
l é d to all traffic for about t 
i y the ir an ortunity to thoroughly 
‘ ‘ Né xt a a ol ill Sa a 0 
1 € ip] ed to absorb al x Ss 
i id ( irfac a t ! Tr} id 
( 1 thoroughly to ring t nto 
I ( tion of giving 
l s the with 
é In many « oritie 
a £ tar throw oO ta ( ssing 
! traffic to ake i liat ! 
l This not onl prevents tl i ) 
p the I as a t t 
int ¢ inconvel ‘ i 1 
( 2 t to automobile nd 
he bes vay ol of tl 
i e roadway at a £ 
| iff Da n w hie 1a » Sv 
‘ yuld o be l u 
Ss 1 ely ibmit to 
0 1 t 
£ hods In cé 
8 one-half he road 1d 
. nt sand < ’ 
i 
S if ] tT 
e qua I 1 iY 
d face 
. n 3 ; ery A a 
| ye ff ind ynsolidated I Ss 
a oi should be filled ith fine stone 
om dust, and care must be taken ne oO 
surface too heavily, or the tai ill not ad 
( Hot ta ivy be applied through all of tl 
" ‘ 1id and rolled; but occasionally 
t pper course only is so treated After tarring, a 
t dressing of mate il is laid on and the surface is 
rolled The tar preading ma I dor 
und, in ase n excess above af 
( i pl yvably be used, or it y be spread 
n | aratus ounted on heels, the tar being 
ch ed der pressure at the road surface by s 
‘ ( t 1 spraying nozzl 
I vork be roperly done, a tarred road, afte 
being open to traffic for a short while, takes on an 
ippearance closely resembling asphalt, being smootn 
d I ractically noiseless, and more resilient, 
in asphalt It is largely waterproof, practically 
dustless, nd he resistance to traction is less than 
t 1 an I eated macadam road. 
n tl following é e shall tal ») the subject 
of heavy and light oil ind of the various 
itions and ilsio1 vhich are being tried 


rl 
UIRN 
—> 1 0 ee - 


It is larschall von Bieberstein 
the German 
of the 
cheme 


which 


f va tal 
of 80,000 square ki 


reported that Baron 
called the attention 


that 


Ambassador, recently 
Vizier to the fact 
for the construction of railways in Asia Minor, 


Grand the American 


secured exclusive mining rights over an ares 


f land, infringed the exist 
of the 


lometers ¢ 


vy, which constituted one conditions 
the 


cent increase in 


2 nining ta 
ilated by 
t the 3 per 


1007 
107 


Powers as a return for their assent 


the 
In consequence of these representations 


import duties made in 


erican project, which was recently approved by 
referred for exal 

Ministry of and it 
a serious setback, if 


Council of State, has now been 
the 


received 


the 
ination to 
that it 
been entirely compromised. 


is beliey 


Mines, d 
it has not 


has 











AvuGusT 27, 1910. 


ENGINEERING: 

If the proposed Hudson River bridge is ever con- 
structed, it certainly will not be. built at the pro- 
posed site at 179th Street for the preliminary borings 
for the foundations have been carried to a depth of 
180 feet without discovering anything but mud and 
sand. It is stated that a survey will now be made 
of a proposed site at 110th Street, which will include 
borings to determine the nature of the river bottom. 

Contractors at Roosevelt Dam, Salt River irriga- 
tion project, Arizona, are busy finishing up the great 
dam and accessory structures. Stored water has been 
used during the past month to augment the natural 
flow of the river, and about 76,000 acres of land have 
been supplied with irrigation water. Two of the 
pumping plants have been in operation on the Gila 
Indian Reservation, and a third is nearly ready for 
use. The Indians are preparing to plant over a 
thousand acres of corn upon the lands to be sup- 
plied from these wells. 

There was recently opened for traffic at Auckland, 
New Zealand, a reinforced concrete bridge which con- 
tains the largest masonry arch in existence. The 
structure, which was built by the Ferro Concrete Com- 
pany of Australia, consists of nine approach spans 
of from 43 to 81 feet, and a great central arch of 320 
feet. The latter is hinged at the abutments and at 
the center. It consists of two separate ribs, connected 
by cross struts, with a floor resting on slender columns 
built up from the ribs. Provision is made for a 24-foot 
roadway, and two 6-foot sidewalks. 

Our publication of the Herrick rotary engine and 
discussion of her construction and performance has 
brought illustrations of several interesting types to 
this office, among which is a double rotary engine, 
in which steam is cut off in each engine separately 
and both engines are simultaneously reversed. The 
engine consists of a casting comprising three parallel 
bores and rotors, the central bore having a rotary 
valve pocket, and the two outside bores containing 
the steam rotors. A fourth bore directly above the 
center or valve bore carries a hollow reversing 
valve. 

In view of the fact that critics of the proposed 
method of building the Gatun dam by the use of suc- 
tion dredges claimed that the material could never 
be transported and lifted through the necessary dis- 
tances and heights, it is gratifying to note the excel- 
lent work now being done in prosecuting this work. 
The 20-inch suction dredge, known as No. 83, lifted 
from one of the old channels and deposited in position 
during the month of June no less than 197,000 cubic 
yards. This material was all transported through a 
distance of from 1,700 to 2,000 feet, with an unaided 
lift of 25 feet. 

The record of work done on the New York State 
Barge Canal during the past year shows how marked is 
the progress which is now being made on this great 
undertaking. During the twelve months, approximate- 
ly as much construction work was done as in all 
the four years preceding. The report shows that 
121 miles of contracts was let, which is about as 
much as was let during the first three years of 
work; about twice as much as was let in any pre- 
vious year, and is 38 per cent of all the work awarded 


to the close of the year. In money value, these 
contracts represent between $18,000,000 and $19,000,- 
H00 

>. 


One of the most important innovations in the con- 
struction of track in this country is the substitution 
of the screw spike for the old and altogether inefficient 
straight railroad spike. Many miles of experimental 
track have been laid, and it is to be hoped that they 
have been so put down and will be so maintained that 
reliable results will be forthcoming. A most im- 
portant question is that of the proper size of hole that 
should be bored before screwing in the spikes. Ex- 
periments in Germany with 0.65-inch screw spikes 
have shown that the holding power in pounds, in 
beech ties, varied from 11,350 pounds in a 0.47-inch 
hole to 11,880 pounds in a 0.65-inch hole, with a maxi- 
mum of 12,580 pounds in a 0.59-inch hole. 


Although the necessary funds are not at present 
available, the study by Dock Commissioner Tomp- 
kins for a railway along the Hudson River docks 
on Manhattan and contiguous freight warehouses 
will prove of great value, when this question becomes 
of such pressing importance as to demand immediate 
solution. The proposal is for a $100,000,000 muni- 
cipal joint railway and freight terminal, and _ the 
construction of an elevated line on the west side 
water front of Manhattan, thereby eliminating the 
New York Central surface tracks. Connection is to 
be made with large 12-story terminal buildings, to 
be erected between Twenty-fifth and Thirtieth 
Streets, and between Thirty-eighth and Fortieth 
streets. The terminal freight yard is to be an exten- 
Sive double-deck structure, bounded by West Hous- 
ton and Spring streets, Washington and West 
streets, 
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AERONAUTICS. 

A Japanese delegation sent to Europe to investigate 
the subject of flying machines, recently visited the 
works of the German Wright Company. The Japanese 
officers were taken up in Wright machines, and some 
of the mysteries of plane warping were explained to 
them. The result of the visit has been the ordering of 
a Wright machine, which will be delivered in August. 


Both Johnstone and Hoxsey made night flights at 
Asbury Park on August 19th. It was curious to see 
their Wright biplane, patterned for brief seconds 
against the brightness of a full moon, or fitting mys- 
teriously in the mellow light across the Milky Way. 
Hoxsey claimed to have reached a height of 3,458 feet, 
but since night estimates are difficult to make accur- 
ately his claim must be taken with some reservation. 


Those of the thousands who journeyed down to the 
old Sheepshead Bay racetrack on August 20th to see 
the opening of the air carnival and departed before 
the close missed the best thing at the meet. Four 
aeroplanes went whizzing and whirring all about the 
course at the same time just before 7 o'clock, and the 
spectators were lost in wonderment. The machines 
in the air were guided by Curtiss, Ely, Mars, and Mc 
Curdy. 


A German aeronaut has devised a system of orien- 
tation which will help the German aviator, at least, 
in finding his way through the air. Each German 
province is provided with a number and every com- 
munity is provided with a letter. A guide book to be 
carried by the aviator contains a list of Provinces and 
towns similarly designated. Thus if an aviator sees 
the characters “49 A I” painted upon the roof of a 
house in Rheinau, he knows immediately where he 
is by referring to his book. At night these signs are 
to be illuminated. The system is now actually being 
installed in Germany. 


Mr. Wilbur Wright recently visited Belmont Park to 
look over the ground selected for the international 
aviation contest in October. He found the aviation 
grounds somewhat small, but decided that the 62.1- 
mile race for the Coupe International d’Aviation 
could be run within the confines of the track. Messrs. 
Radley, McArdle, and Graham-White have been se- 
lected to represent England in this event. The for- 
mer will use monoplanes of the Blériot type, while 
the latter will probably use a biplane. Mr. White is 
coming to America in time to compete in the Har- 
vard aviation meet at Boston from September 3rd 
to 13th. 


It is safe to assert that shape is a by no means 
negligible quality in seeking an ideal propeller; but 
pitch diameter, lightness, area, and smoothness of 
contour form the chief factors in superiority. In the 
principles underlying the efficiency of air-propellers, 
there is no getting away from facts and figures as 
known, that the lighter the traveling surfaces the 
greater the diameter and the increasing compound 
pitch, which is at least equal to the diameter (vide 
Maxim); we have a propeller or tractor whose 
efficiency and tried worth is unquestionable. For that 
reason, therefore, one should accept with reserved 
judgment the claims of some constructors, basing, for 
example, a thrust of 25 pounds per horse-power with 
a 7-foot diameter screw, the power at disposal being 
equivalent only to 1 horse-power, giving at 100 horse- 
power a theoretical thrust of 2,500 pounds. As such 
this is grossly misleading, inasmuch that, however 
effective the screw, the diameter or disk area swept 
out in rotation or volume of air displaced is inade- 
quate, the thrust per horse-power in practice yielding 
a bare 5 pounds per horse-power at 100 horse-power. 
To attain a thrust of 25 pounds per horse-power the 
area and diameter should be greatly increased. 


At the recent aviation meet held in Asbury Park 
last week the first public test was made of the new 
Wright biplane built for gusty weather. The machine 
is very similar to the standard type, practically the 
only change being in the fact that the horizontal 
rudder in front is left off. In the place of this, the 
warpable tail surface serves to control the motion 
up and down. The advantage of this arrangement is 
that there is nothing in the forespart of the machine 
to be caught by sudden puffs of wind. As heretofore 
constructed, wind striking the front horizontal rudder 
acted with a powerful leverage on the machine, due 
to the distance of the rudder in advance of the main 
planes. No such effect is experienced with the hori- 
zontal rudder at the rear of the apparatus. The air 
that passes through the machine is so cut up by the 
propellers that there is no opportunity for a sudden 
puff of wind to reach the rudders at the rear. The 
forward small vertical planes have been preserved in 
the new machine and are mounted in the framework 
of the skids. As the entire work of controlling the 
aeroplane vertically falls upon the rear horizontal 
plane, the latter is allowed a greater upward or down- 
ward curvature than heretofore. In next week’s issue 
of the Screntiric AMERICAN a photograph and complete 
description of this machine wili be published. 
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SCIENCE. 
The next meeting of the International Commission 
for Scientific Aeronautics will be held in 1912, in 
Vienna. 


In the Journal of the Meteorologicai Society of Japan 
for June, T. Okada describes his experiments on the 
use of the Japanese paper called “yoshinogami” as a 
covering for psychrometer bulbs, in place of the usual 
muslin. He finds that for the aspiration psychrom- 
eter of Assmann, as well as for unventilated psychrom- 
eters, the paper gives a greater psychrometric differ- 
ence than muslin, and is therefore a preferable ma- 
terial. 


Beginning July Ist, the meteorological and geophysi- 
cal work of the Kew Observatory, heretofore carried 
on under the direction of the National Physica! 
Laboratory, was transferred to the control of the Eng- 
lish lleteorological Office, and henceforth Kew will 
be the central observatory of that office. The work of 
testing meteorological instruments, for which Kew 
Observatery has been famous for so many years, will 
soon be transferred to the National Physical Labora- 
tory, but the familiar “K. O.” mark will be retained 
in connection therewith. 


Sir John Moore has published a new edition of his 
“Meteorology, Practical and Applied.” The work has 
been almost completely rewritten, and is an extremely 
readable popular presentation of the subject, aithough 
marred by a number of minor inaccuracies and loose 
statements that impair its value to the serious student 
of meteorology. Its author is a distinguished physician 
and surgeon, whose pastime is meteorclogy, and whose 
new book is one of the very few places to which the 
non-scientific reader who knows no other language 
than English may turn for a summary of the latest 
advances in one of the most fascinating branches of 
science. 


It frequently happens that students of science, espe- 
cially biology, during their vacations apend time in 
studying the fauna and flora of the locality where they 
are visiting. Thus it was that during the spring of 
1898 Prof. George C. Embody of Cornel! University 
collected a number of amphipods in a spring-fed pond 
near the town of Ashland, Virginia, and among these 
he found a new species to which he has given the name 
of Eucrangonyx serratus. The deecription of this new 
ferm appears as paper No. 1746 in the Proceedings of 
the United States National Museum and bears the 
title of “A new fresh-water amphipod from Virginia, 
with some notes on its biology.” The type has been 
deposited in the National collections. 


According to recent statistics published by the Gov 
ernment, the per capita consumption of sugar in the 
United States in the fiscal year just ended was 82 
pounds. Our sweet tooth now demands more sugar 
than at any time in the country’s history. There was 
consumed in the twelve months 7,500,000,000 pounds, 
of which the United States, Hawaii, Porto Rico, and 
the Philippine Islands each contributed iarger quan- 
tities than ever before. Foreign countries supplied 
about 51 per cent of the sugar consumed in this coun 
try during the year, the sugar fields of continental 
United States about 24 per cent, and noncontiguous 
territories 25 per cent. 


The United States Weather Bureau, which has been 
making regular observations of solar radiation at 
Washington for some years, is now inaugurating simi 
lar work at some of its other stations. Observations 
have been begun at Madison, Wis., and will soon be 
undertaken at Lincoln, Nebr.; Santa Fé, N. M., and 
possibly elsewhere, under the general supervision of 
Prof. Kimball. Prof. C..F. Marvin has devised a new 
form of actinometer, known in the Weather Bureau as 
“the Marvin nickel coil pyrheliometer,” which is said 
to give results about five per cent higher than the 
Angstr6ém instrument now in generai use in meteoro 
logical observatories. It appears to offer decided ad 
vantages over all other thermo-actinometers, because 
of the ease with which its constants may be deter 
mined, its simple construction, and the facility with 
which it can be read. 


The fossil beds of the West that have furnished such 
wonderful specimens of gigantic animals of former 
ages, such as, for instance, the diplidocus, replicas of 
which have recently been placed on exhibition in sev 
eral of the great European museums, sometimes yield 
fossils which, if not so large as the great saurian men 
tioned above, are nevertheless of paramount interest 
to men of science. During the summer of 1909 the 
remains of several fossil turtles were collected by 
members of the United States Geological Survey, and 
from a study of these Prof. O. P. Hay has been able 
to describe eight new species of fossil turtles from 
west of the one hundredth meridian. His paper, which 
is No. 1747 of the separates of the Proceedings of th: 
United States National Museum, Volume +48 overs 
twenty pages and includes three halftone plates and 
twenty-three text figures 
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dried up the da Ginko or maiden hair tree. Sycamore maple. magnitude was recent- 
lowing the tarri f ly fired at a quarry 
the road and did not near Steelton, Pa., the 
become green again during the seasor Our photo ore of Chinese students, resident Chinamen, and rock from which is used by the Pennsylvania Steel Co. 
raphs, which are all on the same scale, represent American students of Oriental languages, but the 200- for flux in its blast furnaces. Thirteen 6-inch holes were 
the leaves and branches of the same plants hose vear-old characters in which it is written have made drilled 125 feet deep, and reached below the ground 
on the right w taken from the Bois de Bou adequate translation impossible in this country. level at the foot of the cliff. The holes were 25 feet 
logne not far from the road, or from the neighboring The Bureau of Plant Industry of the Department of back from the face of the cliff and about 20 feet apart, 
avenues, while those on the left were taken from the Agriculture has finally adopted the plan of photo the line of them thus extending about 250 feet. In 
vicinity of the tarred road of the Bois de Boulogne graphing pages of the encyclopedia in the Congressional each of the holes were put eighteen or nineteen 50- 


Aithough the photographs afford strong presump Library at Washington, sending the 


tive evidence that there is a relation of cause and 
lations when they are returned to 


effect between the tarring of the Bois de Boulogne and 


sse photographs to 
China for translation, and then studying the trans 
Washington This 


pound cases of explosive, and above this charge, or 
more than half the depth of the hole, earth was tamped 


in hard. It is estimated that 70,000 tons of rock were 


the damage to nearby vegetation, the relation cannot work has been under the direction of Walter T. Swin- liberated by the blast, and that the supply so obtained 
be oked uj proved untii all the fa are gle and David Fairchild will last the company for months. 
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DESTRUCTION OF VEGETATION ADJOINING THE 
rTARRED ROADWAY OF THE BOIS DE BOULOGNE. 
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A HUGE PROPELLER TESTING-PLANAN 


WHIRLING TABLE 


With a view to placing themselves in a thoroughly 
sound position for coping with future airship orders, 
Messrs. Vickers Sons & Maxim, the famous naval con- 
3arrow-in-Furness, have just installed near 
whirling table. This firm has 

dirigible for the British 
Beyond the fact that this 


structors of 


their works a huge 
the construction of a rigid 
Navy at present in hand. 
will be 


Zeppelin 


huge vessel some- 
what after the 


type little is known about 


EXPERIMENTS FOR THE NEW 


duce actual working conditions more thoroughly a 
ear is rigged up, and resistance planes can be put 
upon the arm to vary the speed at which the arm 
rotates. The motion of the arm is due entirely to 
the propeller thrust, and this thrust can be measured 
accurately to within one per cent, a special device 
being introduced to compensate the circular flight 


BRITISH DIRIGIBLE 





shown in tackling this problem on such a big 
scale. 

There has been an increasing amount of interest 
shown of late in electrical bleaching, and the report: 
of manufacturers of the apparatus show that there ts 


a steadily increasing demand in existenc« 
the whole of the 
sold is used on the 


nent, 


Practically 
apparatus 
Conti- 


English bleachers, 





it. It is certainly going 
to be a big one, and it is 
thought that 400 


power at least will be used 


horse- 
for driving it. Propellers 
on a vessel of this size and 
power run to very big di- 


mensions. And inasmuch 
as designers work very 
much in the dark when 


planning big aerial propel- 


lers, Messrs. Vickers Sons a“ 

& Maxim, with character- a? fa 

a Seal AS ~~ 
istic thoroughness, have % >. 
decided to collect reliable VAN wa 
data bearing upon propel- Y a & 


It is obvious 


only 


that the } WY SEN 
correct method for ] 
testing propellers is to 
measure their thrust while 
moving forward 


through the air. To enable 


they are 


this to be done the Vick- 
ers firm has built a steel 
tower from which is sus- 


pended a big cantilever. 


The arm on which the pro- 
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etc., still looking upon the 


electrical process with gus 


picion and mistrust; but 
> the introduction of the ap 
paratus inte Engiish fac 
tories and milis can, © 
course, only be a question 
of time, and that time is 
probably not very remote 


According to the Electrical 


Review, there are various 
forms of electrolyzers on 
the market, all 


on the same pr 


operating 
inciple, but 
differing in details of con 
which 


most difficulty 


struction; the detail 
presents the 
in designing the cells is 


the electrode The sub 


stance most generally em 
ployed is carbo: which 
has the advantage over 


other possible materials 


that it is cheaper in the 








peller is mounted is 110 
feet in length, and is bal- 
anced by an arm 56 feet 
long, carrying a water bal- 
last tank at its outer end. 
Both arms are built up of 
steel angles and are tied by steel rods to a bracket 


at the top of the tubular tower. At the head is a 
ball-bearing supporting the entire weight of the mov- 
ing part of the structure, while a guide for the bot- 


tom end is supplied with four horizontal rollers car- 
ried on cast-iron brackets bolted to the lower end 
of the steel tube and rolling on a turned track on the 
collar. 


For the motive power there is an engine of 100 
horse-power situated in a cabin built round the tower 
on the arms. A line of shafting carries 
to the extremity of the propeller testing 
arm and drives the propeller through bevel gearing. 
The propeller is mounted on a sliding shaft which 
works against a spring thrust abutment. To repro- 


revolving 


The propeller end of the whirling table. 


half. Although one of the immediate reasons for the 
erection of this monster propeller testing plant has 
been the trials of the big screws for the new Navy 
dirigible, the famous firm has decided to apply it also 
for the testing of propellers by other people. Just at 
present there is airship in Great 
Britain besides the Army dirigibles, so the national 
advantage of this plant will not be great for some 
time to come. The Army authorities, however, will 
be able to derive benefit from it, as at present they 
have nothing of the same kind. If anything of the 


only one small 


same nature has been built in any other country 
it has hitherto been kept in the dark, and, failing 
other information, credit must be given to Messrs. 


Vickers Sons & Maxim for the boldness they have 


first instance. That, how- 

. ever, is all that can be saia 
for it. in one of the best 

known electrolyzers plati- 
num-iridium is employec 

The electrodes in this af 

paratus are constructed it 

the form of a fine wire net, 

so that a minimum amount 

of the metai is made to 

cover a large area. Of course, these electrodes are 


somewhat more expensive than those of carbon in first 
cost, but they last practically 
depreciate in value. As to the working costs of the 
electrical these depend 
energy, and with 
less than 4d. per unit the electrical bleach is cheap: 
than bleaching powder. 


forever and do not 
process, principaliy upon the 


cost of the electricity at anything 


. — + 

Several readjustments of the personnel of the 
Weather Bureau have resulted from recent deaths and 
resignations in the scientific staff, including the ap 
pointment of Mr. P. C. Day as the head of the Clima 
tological Division, and Mr. EB. H. Dowie of the Fore 
cast Division. 
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Comparison of the Argentine Battleship “Kivadavia’ with the 





TON FOR TON, THE 27,243-1ON 
That an American shipbuilding firm should have 
secured the contract for two Argentil battleships, 
in competition with the leading build f Great 
Britain and Continental Eur ‘ I of the most 
gratifying achievements in the history of naval ship- 
building in this country, and th iccessful bidders, 
the | River Shipbuilding Company, are to be con- 
grat ated on their succe 
The designs of the “Rivadavia” and “Moreno,” as 
) front page neraving. are excellent, and 
itt ‘ eption of the sel now building at Arm- 
t ‘ Brazil, which will carry the 14-inch gun, 
h f essels now under con- 
truction 
Our esteemed contemporary The Navy, however, 
in comparing these vessels with our own 
Wyo ng claims too much That publi 
cation in a recent issue ives a description, 
transiated fro La Naci of ft \ 
tine battleships th dat ‘ i and co 
rected June 2 910 { a tabular com- 
ol between these ships and the 
ning class, on which it comments 
editorially, stating that The superiority of 
the Argentine ships appears to extend to 
practically every detail.” The points of su- 


periority « ted are as follows (a) Shorter 


time of construction; (b) greater all round 


volume of fire (c) better protection; (d) 
two knots more speed; (e) substantially 
greater idius of action; (f) better fire con 
trol £) ss cost 

Before taking up the points in detail 


iraw attention to the fact that to ren 


der a comparison of two warship designs | 


of any value it must be made upon the 


same basi The most important element is 
that of displacement Displacement is the 
naval designer’s capital, and a thousand 
tons advantage in favor of one of two ships 


will, or should, insure (so well are the prin- 


ciples of design understood) the superior- 
ity of that vessel In the following compari- 
son the Argentine and American vessels are 
supposed to be fully loaded, in which con 
displaces 30,200 tons 

“A 


and th Wyoming 27,243 tor The A 


vessel, then, at the very 


dition the Rivadavia”™ 
7 
outset, 


gentine 


he 4 
nas an 


idvantage of about 3,000 tons, and 


therefore, she should, on every point of # ine 
, as 
comparison, present a decided superiority 
Taking the items in order (a) SHORTER 


Time OF CONSTRUCTION The Argentine bat 
tleships were contracted to be delivered in 


twenty-four and twenty-seven months, re 


' 
spectively 


against thirty-two months guar- 
anteed in United States contracts 

Progress reports on the “Utah” (a thirty 
two month contract) show that she will be 
completed six months ahead of her con- 
tract time, if changes in contract plans so 
often urged by seagoing officers during the 


course of construction of a vessel do not 


— 
interfers 1 xi # : 
= at re oF Me 9 — —+ 
' Gy AT tl L0UND ko Ml oO vir Duane = ee — a 4 
(b IREATER A 1 Vor i er Free * a iedilane pea omms andl 
This is the question of end-or s. broad 
side fire, and of centerline vs. echelon waist “aim belt: Length, 400 feet; width, about 8 feet; depth below normal! water line, 
turrets 6 feet ; thickness at top, 1! inches ; thickness at bottom, 9inches. Upper belts: Length, 
a : a . 400 feet, reaches from main belt to gun deck ; thickness at bottom, 11 inches; at top, 
rt batteries of the vesse compare as . P , 
Yinches. Casemate armor, 614 inches plus 14 inch splinter bulkhead, 
follows Turrets, 12 inches to9inches. Barbettes, 11 inches, 
Mair Battery Argentine battleships , : 
“yr Armor plan United States “ Wyoming.” 
twelve 12-inch 50 caliber guns; U. S. battle- 


ships, twelve 12-inch 50 caliber guns 


Battery Argentine battle- 


Secondary 
6-inch and twelve 4-inch 


haittlect ‘ ntv-one 5-ir 


Ships, twelve 
rapid fire guns 
rapid fire gun 
Torpedo Tubes Argentine battleships, two 21-inch 
submerged; U. S. battleships, two 21-inch submerged. 
The echelon or diagonal arrangement of waist tur- 


ts has always been attractive on paper; but the 


angies of fire on the opposite side of the ship, as 
in th ce panying diagram, are somewhat disap- 
pointing The gain in bow fire is always less than 
the pla ‘ and it is worthy of note that one 
of ti conf ed exponents of the echelon ar- 
ral and reported in its latest ships 
to have a t grouping. The center- 
line groupin inanimously adopted 
by the Newport Conf t and this arrange- 
t 1 has niy recent onal support 
f ff It that eight 
head or 
astern only whet h rf 
parailel with the keel. If the ship 


) irboard ever so little, the 


forward 
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Main belt: Length, 400 feet 


cknese at bott 
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“WYOMING” IS 


ture cuts out the two guns in either waist turret. 
In this connection, as affecting the handling of the 
battery, a comparison of the gun heights and of the 
freeboards of the ships is pertinent. In the compari- 
Navy, the freeboards and gun 
heights appear to be measured in each case from the 


son given in The 
trial load water line, which is misleading, as the 
trial displacement of the Argentine battleships con- 
templates a smaller proportion of the total fuel, am- 
munition and stores, than in the case of the United 
States battleships. The change in draft of the Argen- 
about 30 
inches, and of the United States vessels approximately 
Referring the gun heights and free 
full load mean drafts as a more accur- 


tine ships from normal to full load is 


13% inches 


boards to the 


8 oe, | 
wee 


battleship 


Latest Ame in battleship, Latest Argentine 


American and Argentine battleships. 








—e —— 86° 9° .— 


thickness at to} 2 inches to 10 inches ; thickness at bott 


t 


o feet. Upper belt: Length, 400 feet, reaches from main belt to gun deck ; 
1 Casemate armor, 6 inches. 


, Yinches, at top 8 inches, 


Turrets, 12 inches to 9inche; Barbettes, 9 inches. 


Armor plan Argentine * Rivadavia.” 


: width, 8 feet 1 inch; depth below normal water line 


THE EQUAL OF THE 






Density of fire. over all ares of train, from main batteries of latest 


1910 by The Navy Publishing © 
ets, 
+. <=" 7 u27 — aa c 
” ¢ * ” sl. " r ‘a 
v +7 te mit. wy % 


ym, 5 inches, tapering i 
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“Wyoming 


30,200-TON “RIVADAVIA” 


feet to 5 inches at the bottom, reaching 3 feet 4 inches 
below normal waterline, extending over the machin- 
ery spaces and waist turrets and magazines, about 
240 feet; beyond these at each end, reduced to 10 
inches, tapered to 5 inches at bottom, about 76 feet 
aft and 84 feet forward in way of the forward and 
after magazines; at ends, 5 inches thick forward and 
4 inches thick aft. 
as 6-inch armor, but the above is according to our 
own information. 

United States Battleships—Main belt, about 8 feet 
wide; thickness, 11 inches at top, tapered to 9 inches 


The Navy states this 5-inch armor 


at bottom, covers all turrets and magazines for a 

length of over 400 feet, and reaches fully 6 feet below 

normal waterline. Abaft this belt the armor is 5 

inches thick. 

Belts: Argentine Battleships 
Thickness, 9 inches at lower edge, tapering 
to 8 inches at the top, approximately same 
height as United States gun deck, extending 
full length of heavy part of main belt, i. e., 
about 400 feet. 

United States Battleships—11 inches at 

40) bottom, tapering to 9 inches at the gun deck, 
extending full length of the heavy main belt. 

Argentine Battleships—6 inches 


Upper 


Casemate: 
thick. 

United States Battleships—614 inches 
thick, backed up by splinter bulkhead on 
each side 1% inch thick. 

Smoke Stacks: Argentine Battleships—1% 
inch nickel steel to 15 feet above the upper 
deck. 

United States Battleships—Are protected 
up to main deck by 6% inch armor and 
1% inch splinter bulkheads. 

Protective Decks: Argentine Battleships 
Two; upper, 1% inches; 3 


lower, 3 inches. 
— United States Battleships—Two; over 


a magazines; one elsewhere We are unable 


to give the thickness, but it will be propor- 
tionate to the heavy protection which char 
acterizes the whole design. \ 

Turrets: Argentine Battleships—Front, 12 
inches; sides, 9 inches; back, 11 inches; top, 
3 inches. 

United States Battleships—Thickness not 

available, but believed to be substantially 
3 feet identical with Argentine, except as to roofs, 
which are heavier. 

Barbettes: Argentine 
inches. 

United States Battleships—11 inches. 

A most important and vital difference, as 
the barbettes protect all the turret supports 
and loading arrangements. 

Under Water Protection: 


Battleships 9 


Argentine Bat- 


” tleships—1 inch nickel steel bulkhead ex 


tending throughout the magazine and ma 
chinery spaces, and %-inch nickel steel flats 
beneath the magazines and machinery 
spaces. 


United States Battleships—We believe that 
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about 11%4 inches longitudinal special treat- 








THE “ WYOMING.” 


ate basis of comparison, we calculate the respective 
eboards and gun heights to be as follows: 
Argentine United States 
Freeboards. Ft. In. Ft. In. 
Forecastle nae 23 0 23 10 
Midships 20 2 19 2 
it ake eu da wae wd : 14 7 16 3 
Turret No. 1... 29 2 28 3 
Turret No. 2 37 2 36 3 
Turret No. 3 29 2 32 11 
Tere ie. 64........ 2 24 11 
Taree Be. &..:..... 29 2 31 3 
Ta De 6. ....... DB 11 23 3 


There is thus an average advantage for the “Wyom- 
ing” of 6 inches in freeboard and over 6 inches in 
heizht of guns. 

(c) Berrer Prorection.—In this statement, The 
Navy is decidedly in error, as the following will 
how 


Vain Belt: Argentine Battleships—8s feet 1 inch 
12 inches thick at top, tapered in about 2 


COMPARISON OF THE ARGENTINE BATTLESHIP “RIVADAVIA” AND 


ment steel bulkhead is to be used in way 
of magazines. There is, in addition, a wa- 
about tertight longitudinal bulkhead covering the 
extent of the magazines and machinery 
spaces which does not exist on the Argen- 
tine ships. 

Conning Towers: Argentine Battleships— 
Two; forward, 12 inches; aft, 9 inches. 

United States Battleships—One; substan- 
tially identical in thickness with forward 
conning tower of Argentine ship. 

It will be seen that the main belt armor on the 
Argentine ships is slightly thicker at the upper edge 
than that on the United States battleships, but only 
for about 240 feet amidships; the lower edge of this 
same armor is, however, thinner than that carried 
on the United States vessels; the upper belt and case- 
mate armor is thicker on the United States vessels 
than on the Argentine battleships. While the turrets 
are substantially identical, the United States barbettes 
are 2 inches thicker than those of the Argentine 

(d) More Sprev.—Argentine battleships are to be 
22% knots on trial. 

United States battleships are to be 201% knots, but 
the speed of the former when fully loaded will be 
reduced to a greater extent than that of the latter, 
owing to the much greater change in displacement 
between normal and full load condition. It is also 
obvious from the horse-power of the machinery 0! 
the two vessels that the American has a substantia! 
margin of speed, and will probably overrun its de- 
signed speed from one-half knot to a full knot, wher: 
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as the Argentine vessel will, with the accredited 
horse-power, probably do no more than meet the speed 
requirement. 

The Argentine ships, although drawing a foot less 
in normal condition than the United States vessels, 
draw about 4% inches more when fully loaded. 

(e) Greater Raprvus or Action.—The cruising radius 
of the Argentine battleships is to be 10,000 knots, at 
11 knots speed on coal only, while that of the United 
States battleships will probably be over 800 knots 
on coal and oil, at a speed of 10 knots. This dif- 
ference is obtained by the coal capacity of 4,000 tons 
on the former, as against 2,500 tons on the latter, 
and an oil capacity of 660 tons as against 400 tons. 
The advantage of nearly 3,000 tons greater displace- 
ment possessed by the Argentine ship has been ap- 
plied mainly to the stowage of this large excess of 
fuel and to more powerful boilers and engines. 

(f) Fire Conrro..—This is a matter of opinion. As 
a matter of fact, the arrangements on the United 
States ships were designed to suit the needs of the 
service as expressed in detail by our seagoing officers, 
and it is to be assumed they fulfill the requirements 
Experience has shown that it is difficult 
to accurately “spot” the falling shells from positions 
of moderate height. 

(gz) Cosr.—Argentine Battleships—Complete, 
equipped for delivery, $10,665,300: 

United States Battleships—The figure given in The 
Navy is $11,500,000, estimated. On this figure their 
criticism is based. This cost is possibly taken from 
an estimated cost given in the testimony of the Sec- 
retary of the Navy before Congress. This figure was 
doubtless based, as is the custom in such cases, on 
the legal limit of cost for hull and machinery of 
$6,000,000. Taking the actual contract price for hull 
and machinery for the “Wyoming,” $4,450,000, and 
for the “‘Arkansas,” $4,675,000, this total cost would 
reduce to $10,006,220 for the “Wyoming, or $10,231,220 
for the “Arkansas,” as compared with the figure 
given for the Argentine ships. 

In brief, reducing both ships to their full load dis- 
placements, as these are directly comparable, we find 
the “Wyoming” class to be 27,243, and the “Rivadavia,” 
30,200 tons, and comparing the two ships on this com- 
mon basis, it is seen that the United States ship 
has, on 2,957 tons less displacement,.better armor pro- 
tection, equal battery, equal or greater freeboard, less 
speed on trial, less radius of action. In other words, 
for greater displacement and cost, the Argentines ob- 
tain greater speed and greater radius of action, but 
considerably less protection, other qualities being ap- 
proximately equal. 

It is worthy of note that the “Wyoming’s” plans 
were passed upon and commended by the seagoing of- 
ficers of our navy. 

Se ne a ee 
American Homes and Gardens, 

During the past twenty years, in traveling through- 
out the country, the editor of American Homes and 
Gardens has had an opportunity to observe the rapid 
progress which has been made in the embellishment 
of the home grounds and the garden about the house. 
It may be fair to say that the progress whicb, has 
been made in this direction in the past two decades 
is largely due to the force and amount of criticism 
that have been brought to bear by magazines of the 
American Homes and Gardens, which 
literature has been the means of checking the rivalry 
between the and the garden, until each has 
been recognized as equally necessary in the main- 
tenance of the equipoise of improved suburban prop- 
erty, small or expensive, modestly or pretentiously 
treated. 

An all-around look over the horizon of gardens 
throughout the country shows that an effort to obtain 
2 better development of the house plot has been stim- 
ulated by the prize garden competition which closed 
September 15th, 1909, and which formed the subject of 
a series of interesting and instructive articles appear- 
ing in our columns during the past year. The donors 
were so much impressed with the wide interest mani- 
fested by our readers in the series that they have de- 
cided to institute another Garden Competition for 
1910, and to offer a prize of $100 for the four best 
planned and developed suburban and village gardens, 
the sole object of which is to further a love for gar- 
dening in America, particularly in suburbs and vil- 
lages, and we want our readers to help us so that 
We can assist others to beautify their surroundings. 
There are many people who would like to improve 
their garden conditions, but are unable to do so from 
the lack of knowledge, and this is the reason we ask 
your co-operation and your assistance. It makes no 
difference whether your garden be naturalesque or 
English, Japanese, French or Italian, a rock 
garden or a rose garden, it will be judged solely on 
its merit as the successful presentation of a particular 
arrangement of results. , 

If you have an attractive garden, send in one or 
more photographs with a plan or a description of it. 
Make a rough sketch of the garden, showing the posi- 


of the case. 


fully 





class of 


house 


formal, 
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tion of the plants and their relative arrangement to 
one another. Tell the story of the garden’s success 
in your own way. Where it is found difficult, even 
by one who has the garden habit, to present in the 
text the full floral beauty of design and reach of cul- 
ture displayed in his acre or any part of it, he has 
the art of photography to render outline, tone and 
body nearly as well as it would be perceived if one 
were upon the spot. So the literary value of the 
written description or the technical perfection of the 
plans or photographs will help you only so far as a 
good presentation of the garden helps the judges to 
understand the problem and its solution. 

The editor feels that there are almost endless pos- 
sibilities in a small house plot in this country, and 
that something ought to be done to stimulate the sub- 
urban house-owner to embellish what little land he 
may have, and add not only beauty to his own pos- 
session, but a charm to the whole general surround- 
ings of the place in which he lives. He apprehends 
that despite the fact that our gardens are sufficiently 
ornamental in themselves, they are isolated and bear 
no general relation to each other as do the gardens 
of Europe. England, for example, may be considered 
as a single continuous garden. Hence, each possessor 
of a home should so design his garden as to harmon- 
ize with those around him, and we trust that he will 
not only contribute, but receive valuable suggestions 
from the forthcoming garden prize competition. 

A copy of the conditions for the competition will 
be furnished upon application to the Garden Competi- 
tion Editor, American Homes and Gardens, 361 Broad- 
way, New York City, N. Y. 
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Florence Nightingale, 

When she died at the ripe age of 90 years, Florence 
Nightingale had lived to see the adoption of her hos- 
pital methods by most of the world’s armies, methods 
which have undoubtedly brought about a most salu- 
tary improvement in the conditions of the wounded 
on the field of battle, and in the saving of many a 
useful human life. 

Her work dates from the beginning of the famous 
Crimean War, a conflict which was discreditably 
mismanaged both from a military and from a 
medical standpoint. Sir Howard Russell, the corre- 
spondent of the London Times, told his fellow-coun- 
trymen a story of hospital horrors which shocked 
the British nation. He told a gruesome story of Eng- 
lishmen dying, not from Russian bullets, but from 
disease, in British hospitals. He pictured a ghastly 
scene of inadequate hospital management, inefficiency, 
death, squalor, infection and suffering. For weeks men 
lay in hospitals with their wounds undressed, with- 
out proper nourishment, and in conditions so foul 
that even normal, healthy human beings ultimately 
suffered. The death rate was 40 per cent at Scutari 
and 52 per cent at Kuleli. Eighty per cent of those 
who sustained amputations died of gangrene. During 
the first stage of this terrible war, not a woman nurse 
was employed in any of the military hospitals. In 
one of his letters Russell asked, “Are there no de- 
voted women among us, able and willing to go forth 
and minister to the sick and suffering soldiers of the 
East in the hospitals at Scutari? Are none of the 
daughters of England at this extreme hour of need 
ready for such mercy work?” 

It was Miss Nightingale who answered his call. At 
the suggestion of the Hon. Sidney Herbert, Min- 
ister of War, she began the organization of 
the hespitals. With forty companions she left 
London for Scutari. She worked wonders. Totally 
disregarding military red tape, she reorganized the 
entire system of military hospital management, 
brought order out of chaos, reduced the death rate 
and saved thousands of lives. What is more, she gave 
us our modern system of hospital management, a 
service of vastly more importance even than her won 
derful achievements during the Crimean War. 

After the conflict in Russia was over, her 
was fittingly honored at a dinner given by Lord Strat- 
ford in London to the officers who had distinguished 
themselves in the Crimea. When the host rose and 
asked for an expression of opinion from those pres- 
ent as to who was most deserving of the nation's 
gratitude, every man present agreed on the name of 
Florence Nightingale. 

When she entered the Crimean War, Miss Night- 
ingale was no novice in nursing. She had worked 
in the hospitals of London, Edinburgh and Dublin, 
and passed a period of study at the Lutheran Hos 
pital at Kaiserwarth, near Diisseldorf, under the strict 
eye of its pastor-founder, Dr. Fleidner. When she re- 
turned to her native land, she was by far the lead 
ing authority on hospital nursing in Great Britain. 

It was her own thorough education that no doubt 
drove home to her the need of systematic education of 
nurses. She advocated that need during her whole 
life. The fund of $250,000, to which all classes eagerly 
contributed after the Crimean war was over (every 
soldier in the army giving a day’s pay) was immediate- 
ly used by Miss Nightingale to establish and matn- 


work 
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tain an institution for the training of nurses and hos 
pital attendants, an institution known as the Night- 
ingale home, attached to St. Thomas's Hospital in 
London. For many years she personally superintended 
the school. 

America, too, profited by 
sel. During the Civil War she gave 
camp nursing and camp sanitation, and the 
States Sanitary Commission, organized by 
was the fruit of her labors. 

Still another of her great works was the inaugura- 
tion of the Red Cross movement af Geneva in 1863. 
The Red Cross, which is now to be 
battlefield, may well be regarded as a symbol of Flor 
ence Nightingale’s triumph over the crue! disorder of 
a previous day. 

When she reached her 87th birthday, Miss Night 
ingale was decorated with the English Order of Merit, 
which was established by King Edward in 1902, and 
the membership of which is restricted to twenty-four. 
She is the only woman upon whom that decoration 
was ever bestowed, and the statutes of England had 
to be modified in order that she might receive it. 

+--+ a - _-— 
The Fire at the Belgian Exposition, 

The so-called “White City” of the Beigian exposi- 
tion was swept by fire on August 14th, with the result 
that a loss of from six million to ten million dollars 
was entailed. The Belgian and British sections suf- 
fered most, but the damage by smoke and water has 
been general. Fortunately the American section es- 
caped the fire. 

The entire Belgian and British sections, th: 
Island of the exposition, and everything west of the 


Miss Nightingale’s coun- 
her advice on 
United 


women, 


seen on every 


Coney 


Avenue des Nations, were destroyed. The Danish, 
Russian, Norwegian, Austrian, Chinese, Turkish and 


Swiss sections were saved practically in their entirety. 
One-third of the entire French section, as 
the facades of the Italian and Spanish sections, were 
burned. 

Nothing was saved in the Belgian and British sec 
tions. The British loss is particulariy heavy. {[t in 
cludes many priceless art works, among them Tudor 
panels from the Toronto Museum, tapestries and fur- 
niture from the collections of Bernard Moore, as ‘well 
as some valuable paintings. 

en cited dian mel 
The Esperanto Congress at Washington. 


well as 


The sixth international congress of Esperanto was 
held in Washington from August 14th, to Auguat 20th 
Almost every civilized nation in the world was rep- 
resented. Although the delegates came from ali quar- 
ters of the globe, each speaking a language of his 
own, yet all were able to understand one another 
through the medium of Esperanto. 

Special Esperanto entertainments 
Apart from the serious meetings and 
there were an elaborate open-air presentation of Shake- 
speare’s “As You Like It,” translated inte Esperanto 
for the occasion, and given by the Hickman players; 
a formal ball, at which the delegates wore their na- 
tional costumes; an excursion to Washington’s home 
at Mount Vernon; an informal concert and recitations 
by Esperanto amateurs, etc. 

A central dining hall was provided where the dele 
gates had their meals together and conversed in Es- 
peranto. An American League baseball game was also 
played to initiate the foreigners into its mysteries, a 
special book of rules in Esperanto having been pre- 
pared. 


were provided 


discussions 


0 re 


The Current Supplement, 

The current Supprement 1808 contains an unusual 
number of interesting illustrated articles. That which 
opens the paper is entitled “Scherzer Rolling-Lift 
Bridges,” and particularly the rolling-lift 
bridge of the Buenos Ayres Great Railway 


discusses 
Southern 


Company. Another insta!lment of Sir J. J. Thomson's 
splendid Royal Institution paper on Light and Blec 
tromagnetism is published. An interesting instru 


ment called the “Mico” Reciprocating Meter has been 
brought out, which measures the total distance 
traveled by an engine piston, regardless of the num- 
ber of strokes made. The instrument is described and 
illustrated. Mr. Gerald Stoney continues his instruc- 
tive discussion of steam turbines. Mr. B. Fallet tells 
how vinegar can be made at home. Fish culture 
tices in the United States Bureau of Fisheries are de 
scribed by John W. Titcomb. The amount of wood 
used on the farms of the country, and exposed to rapid 
decay is enormous, for which reason some effort should 
be made to preserve it. Some simple methods cf treat 
ing the farm timbers are described by Mr. CC. T. Willis. 
Mr. FE. Weichert’s thoughtful “What We 
Know About the Earth” is concluded 
_ —B ioe — - 
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A safe has been specially constructed for the British 
Radium Corporation. Experiments mad: t 
proved that practically the on!y metal ict 
resist the radium eroanations 
is therefore lined with 3-inch 
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Pow nareret VALUE OF WILD BIS s 


1 has just established a State bird farm 
near Hayward, Alameda County Its first object is to 
breed game birds for the stocking of the forests, ranges 
and covers of the State, for the benefit of sportsmen; 
but it promises to have other and more far-reaching 
flect 

rhe species at first to be propagated consist of pheas 
ants, partridgs bob-whites and wild turkeys, but it 

th ntention of the State in time to breed song 
bird 4 

As the State has an area of more than 153,000 square 
miles, and the Kk of this area being wild land, it 

" 2 y seen that the field is very large, and 
off great p< bilities in the line of bird culture 


sportsmen, the farmers of the State 


Group of pheasants in a pen, 
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farmers of the State as a hopeful sign for the future. 
Briefly, the bird farm is supported by funds de 


rived from the State treasury, and is under the gen- 


eral supervision of the State Game and Fish Commis- 
sion It consists at present of forty-two acres, but 
will soon be enlarged to one hundred. 

The breeding of young birds was begun last year, 
and it is expected that by another year the farm will 
be in a position to turn out from 4,000 to 8,000 an- 
nually. The young birds will be distributed over the 
State as evenly as possible, and will be given out to 
approved applicants, in bunches of fifty to one hun- 
dred No applicant will be given any birds until his 
reliability has been established and not before he has 
pledged himself to care for and protect the fledglings 
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Great care has to be exercised in the rearing of 


these young fowls. At first they are fed on maggots, 
and the grubs have to be propagated on the farm. 
They are also fed on milk curds. 

Brooders with outside runs are used and the brood 
ers are moved every day in order that strict sanitary 
rules may be observed. The birds, both young and 
old, are given fresh water daily, and plenty of it. 

But the California climate is very favorable to bird 
life and it is expected that the work of stocking the 
State will go rapidly on. 

Possibly a few farmers and gardeners will get the 
idea that so many wild birds will be a menace to their 
crops, but when the benefits to be derived by the 
farmers and fruit growers at large, in the way of 


View showing arrangement of pheasant pens. 









































Bird farm on right. Eucalyptus trees on left. 


will become interested in the movement In the first 
ce it the is of the he 

to have the game laws amended so as to permit the 

farmers to raise pheasants and other birds for com 


nercial purposes 

But far and away beyond this interest comes that 
of a possible conquest of the insect-pest evils that afflict 
the State By reason of its mild and equable climate 


California is a very favorable field for the rapid in 
crease of ect life, and the wild birds being scarce 
th I t neects have in the past become a host, 
and ha ( d millions of doilars damages to the 
fy 
And i: ler to Keep these insect pests under any 
thing ti} reasonable control the State is obliged to 
tain o most horticultural quar 
ntine departme! n the world; to use vast amounts 
of sprays and f gants and t iin a parasitic 
yatem that 1 wonder of d 1 it history 
Yet. with all the re pressive mea 


losses from insect-pests are very large 


the propagation of wild birds should be hailed 





An old hen mothering wild turkeys. 


ECONOMIC VALUE OF WILD BIRDS. 


previous to becoming established in their new abodes. 

rhe farm has been fitted up with necessary build- 
ings, including superintendent’s residence, barn, water 
tank, etc., besides fifty pens in which to keep the 
breedings birds. 

The pheasants used for breeding purposes were all 
imported from Europe, and the bird that seems des- 
tined to become most popular in the State is the Hun- 
garian pheasant. The wild turkeys used are obtained 
from Old Mexico and consist of two species, one a 
small kind, not much larger than a common grouse, 
and another of the ordinary size. 

The breeding females of the various species under 
care lay their eggs in the pens quite promiscuously, 
and the eggs are gathered by the keeper and placed 
under common hens for hatching. Of these hens the 
farm has a flock of 225, and they are of the white and 
Barred Plymouth Rock strains. 

After hatching, the chicks are allowed to run with 
their foster mothers for a period of two months. Then 
hey are taken away and placed in pens by themselves 
intil ready to liberate, 


Hens used for hatching game birds. 


insect-pest control, are weighed against the possible 
damage, it will be found that the latter becomes com- 
paratively insignificant. 

This truth has been no clearer shown than by a 
paper read by W. R. McIntosh of Fresno during the 
session of a recent fruit-growers’ convention. Among 
other things, Mr. McIntosh set forth that: 

“Nowhere in the material universe do we find a 
more interesting and beautiful law of balance and 
harmony than formerly existed in the lives of insects 
and wild birds. Insects are justly regarded every- 
where as the enemies of agriculture. Their destroy- 
ers—the birds—must therefore be the farmers’ best 
friends. So long as nature held undisputed sway our 
friends kept our enemies in check, and small damage 
resulted to growing cfops, and the husbandman was 
fairly secure in his calling. 

“In the destruction of the home of wild birds—the 
forests—by ax and fire, and the wanton and cruel 
slaughter of birds in the name of sport, the relations 
and harmony of nature have been undermined and 

(Concluded on page 168.) 
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NEW AND SIMPLIFIED PHYSICAL APPARATUS 


BY JACQUES BOYER 


M. Chassagny, Inspector of the Academy of Paris, ber, which is attached to the end of a copper tube 
in continuing the work of transforming the physical that runs parallel to the plane of the India rubber 
laboratories, of which some description has already membrane. This tube communicates by means of an 
been given in the ScienTIFIC AMERICAN, has introduced India rubber tube with a “U”-shaped glass tube con- 
a number of ingenious and simplified instruments, taining colored water When pressure is exerted 
which will allow the professors to vary their lecture upon the rubber membrane by laying a weight upon 
experiments. The liquid baroscope (Fig. 1) gives a it, or by immersing the drum in a liquid, the rubber 
simple demonstration of the fundamental law of hydro- is pressed inward and compresses the air within the 
statics: that a body immersed in a fluid is subjected drum. The pressure is communicatéd to the “U” tube 
to an upward pressure equal to the weight of fluid and produces a change of level of the colored liquid 
displaced. This instrument is composed of a little to an extent proportional to the pressure, which can 
metal drum, having one-face made of sheet India rub thus be measured. By means of this apparatus, the 


pressures in various parts of a liquid can be easily 
studied and demonstrated. 

Another instrument is an electro magnet, the novel 
feature of which is the facility with which it can be 
taken apart and adapted to various purposes, as is 
shown in the illustration (Figs. 2 and 3). Two bars 
of soft iron, each surrounded by a coil of wire, ars 
connected by a massive base of soft iron, which gives 
the instrument great stability. To the upper ends of 
the bars are fitted movable pole pieces, onding in flat 
surfaces against which a soft iron armature can be 

(Continued on page 168 

















rig. 4.—Chassagny quadrant electrometer. 























Fig. 5.—The electrometer taken apart, 











Fig. 8.—The lantern turned up for lichting. 




















Fig. 1.—Chassagny liquid baroseope 















































Fig. 3.—The electromagnet taken apart. 

















rig. 7, -Chassagny “cannon” projecting lantern. Fig. 6.—Chassagny magi 
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published toward the close of the eighteenth century). 
It appears from this table that the nearest star 
next to Alpha Centauri is not Sirius after all, but 
one quite invisible to the naked eye Recent observa 
tions on this at Yale just published put it a little 
nearer than was previously supposed, and _ force 
Sirius into third place But the inevitable uncertainty 
of even the most careful observations is such that 
ve cannot yet be quite sure which is the nearer 
e their distances differ by only about 1/20 of the 
whole There is, however, no doubt at all that one 
of them looks to us, and really is, about five thou 
sand times a ht as the other hich is a striking 
lustration of how great the actual range in brightness 

is among the stars 
Of the ten nearest stars, three—Alpha Centauri, 
Sirius and Procyon—are apparently among the bright- 
t in the heaver one more r Ceti—is conspicuous 
l eye three others are just visible with- 
( t copic aid, and the remaining three require 


yozuoy, Usoy 


ION 


SOuthery | Horizon 





At 91% o'clock: August 29 


this It is quite possible that among the faint tele- 
scopic stars a few more may be discovered which 
are equally near us. 

THE HEAVENS. 


At our usual hour for star-gazing a splendid group 


of stars is right overhead—the great cross of Cygnus, 

ky Way, and the smaller group of Lyra 
to the west, which would be inconspicuous save for 
the brilliant Vega. On the south beyond the small 
groups of the Dolphin and the Arrow, is the fine 
constellation Aquila. Our initial shows how the fig- 
ure of a flying eagle, its outspread wings stretching 
along the Milky Way, may be seen in this group 


with a good deal of aid from imagination. Its prin- 
cipal star, Altair, has already been mentioned as one 
of our near neighbors in space. 

Aquila, the left, with a 
pretty naked-eye double, and, on the right, Sagittarius. 
Scorpio is the and Ophiuchus 

Another of our neighbor stars, 36 Ophiuchi, 
found with a field about two-fifths of 
from @ Ophiuchi Antares. It is the 
lower one of two stars just visible to the naked eye, 
The 
though nearly a quarter of a degree apart, 
moving together in the sky, doubtless 


Below on is Capricornus, 


setting in southwest, 
is above 
can be glass 


the way toward 


and in the field glass shows as a wide double. 
Twe stars 


and are 
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really related 


to one another. The brighter on¢ 
again shows double in a small telescope. 

Hercules, Corona and Boétes occupy the western 
sky. In the northwest is Draco, with the Great 
Bear lower down. Still another of our stellar neigh 
bors, Draconis, may be found as follows About 
1/3 of the way from 6 Draconis toward £8 Cephei 
(shown on the map) is the fourth magnitude star 
e Draconis. About 1/3 of the way back from this 
toward 4, and a little out of line, is the star we ar 
seeking. Though a million times as far away as 
the sun, it may still be considered relatively near 

The Little Bear is on the left of the pole, and Cas- 
siopeia and Cepheus on the right. The small star 
shown on the map between a and 6 in the former 


constellation is Eta Cassiopeiw, another stellar neigh 
bor. 
Below 


while ir 


Auriga 
Pisces, with 


and rising, 
and Andro 
Aquarius is well up in the 


Perseus 
Arius 
meda and Pegasus above. 


Cassiopeia, 


the 


are 


east are 


southeast, and below is the 


Southern Fish, with the 
lonely bright star Fomal- 
haut which, though 
much farther away than 


the stars already discussed, 
has the 
of 

some 25 


the 


moderate distance 
and is 


bright 


light-years, 


23 
times as 
as sun. 
THE 
Mercury is evening star 
till the 26th, he 
passes between us and the 


PLANETS. 


when 


afterwards is 
He 
seen only at the beginning 
of the month, 
well then, as he sets 
15 P. M. Venus is 
morning star, rising about 


and 
morning 


sun, 
star. can be 
and not 
very 
about 7 


\S 4 A. M. in the middle of 
= the month. Mars is in 
= conjunction with the sun 
& on the 27th, and is invis 
. ible this month. Jupiter 
% is evening star, setting 
he - about 8 P. M. on the Ist, 
As and lost in the twilight 
before September ends 


Saturn is approaching 
opposition, and rises about 
8 P. M. the 15th. He 
is in the southern part of 
Aries, far from any bright 


on 


star, and is conspicuous in 
the latter part of the even 
ing. 

Uranus is in Sagittarius 
and comes to the meridian 


at 7:51 P. M. on the 15th. 
Neptune is in Gemini, and 

At 9 o'clock: Sept. 6. rises a little after mid- 

At 81, o'clock: Sept. 14. night. 

At S o'clock: Sept. 21 The moon is new at 1 
P. M. on the 3d, in her 
first quarter at 3 P. M. on 
the 11th, full at midnight 
on the 18th, and in her 


last quarter at 4 P. M. on 


the 25th. She is nearest us on the 21st, and farthest 


away on the 9th. In her circuit of the sky she passes 
by Venus on the ist, Mars on the 4th, Mercury on 
the 5th, Jupiter on the 6th, Uranus on the 14th, 
Saturn on the 21st, and Neptune on the 26th. 

A telescopic comet was discovered by the Rev. J. H. 
Metcalf, of Taunton, Mass., on August 9. On the 


10th it was in R. A. 16 h. 10.5 m. Dec. 14 deg. 57 min. 
north, and was moving westward and a little to the 
north at the rate of a little over half a degree daily 
It will probably remain visible in the evening sky 
for several weeks, but more cannot be said until its 
orbit has been computed. 

~~ - — ++ - 


Cockerell, of the University of Colo- 
Boulder, has recently published as paper No. 
1754 in the Proceedings of the United States National 
Museum a paper entitled “The North American Bees 
of the Genus Nomia.” It appears that in the collec- 
tions of the National Museum there were a number 
of undescribed species of the genus Nomia, to which 
the late Dr. Ashmead had given manuscript names, 
but which he had never described. These Prof. 
Cockerell has examined, and in the present paper de- 
picts for the first time five species, the types of 
which are in the National collections. 


Prof. T. D. A. 
rado, in 
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MAGIC 


CARD TRICK 


NO. 16. BEWILDERING DISAPPEARANCE AND REAPPEARANCE 
OF SELECTED CARDS 

The three active cards in this trick may be forced 
upon the chooser by successively slipping them out 
from the bottom of the pack as described in Trick No. 
3, or by the use of a special pack* of 51 cards in which 
seventeen are all of a kind, as the ace of spades; an- 
other seventeen all of a different kind, as the three 
of clubs; and the remaining seventeen of a still differ- 
ent kind, say, the ten of diamonds. 

If the latter method is used, the cards in the spe- 
cial pack should be previously stacked together in sets 
of three, one card of each of the three kinds constitut- 
ing a set, and the cards in successive sets arranged 
in the same order. The order would therefore be: 
Ace of spades, three of clubs, ten of diamonds, ace of 
spades, three of clubs, ten of diamonds, etc., through- 
out the pack. Any three successive cards drawn from 
a pack thus arranged will each be different and of 
the suites composing the pack. The cards cannot, of 
course, be shuffled before the drawing, and although 
the chooser may draw the three cards from any part 
of the pack he must be cautioned to take them in suc- 
cessive order In either of the two methods the per- 
former knows in advance the cards which will be 
selected, and tacks duplicates of them under the seat 
of a chair, the occupant of which he later asks to make 
the selection. 

The best way of vanishing the three chosen cards 
is by means of a box made as in Fig. 22. The upper 
and lower frames m and n are of wood and each must 
be of the same size; suitable dimensions are given in 
the illustration. The frames should be hinged at one 
side as indicated, so that when they are together the 
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Fig. 22.—CARD BOX WITH INNER FLAP FOR 
MAKING A CARD DISAPPEAR. 





inner edges will meet evenly. The covers r and s may 
hye ther of wood or cardboard. The entire inner sur- 
face of the box must be painted black. If black paint 
is not available, black ink may be used if it is applied 
a sufficient number of times to produce an even dark 
finish. The outer surface of the box may be painted 
or not, as desired, the only requisite being that the 
top and bottom be identical, and therefore indistin- 
guishable from each other. A piece of thin stiff card- 
board d, one-sixteenth inch less in length and width 
than the inside of the box and also painted black on 
both sides and on the edges, is placed in the box 


before beginning the trick. 

After the three cards drawn have been noted by the 
chooser, he is requested to place them, faces down- 
ward, in the box, Fig. 22, which the performer now 
opens and shows to the audience. In showing the 
box, the performer Should keep one finger pressed 
against the cardboard piece inside to prevent it faliing 
out when the box is held upside down. The cardboard 
being thin and of the same color as the inside of the 
box will not then be distinguished from the latter. 
When the cards have been placed inside the box, the 
performer closes it, and in laying it on the table 
turns the bottom side up. The black cardboard which 
was formerly at the bottom of the box will then be 
on top, hiding the cards beneath it. 

The performer now waves his wand or hands over 
the box in the direction of the chooser’s chair, and 
then opens the receptacle. It appears empty because 
as previously explained the black cardboard is indis- 
tinguishable from its black interior. The performer 
suggests a thorough examination of the chair. To 
the astonishment of all the three selected cards are 
found securely tacked beneath the seat. 

An excellent modification of the card trick just 
described is worked with two card boxes, each like 





the one in Fig. 22. Place a card face downward under. 
*A pa f playing cards of this kind can be purchased for 25 cents 
from dealers in magical apparatus, ; 
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the movable piece in each of the boxes, the cards used 
being different. Then force the audience to select 
duplicates of these two cards, either by the method in 
Trick No. 3 or by applying the instructions previously 
given in this trick to a special pack of two suites 
instead of three. After showing that the two card 
boxes are empty, have one of the chosen cards placed 




















Fig. 23.—CARD FRAME LOADED FOR ACTION IN 
PRODUCING A CARD. 


face upwards in each of them. Caution the audience 
to remember which box contains the one card and 
which box the other. Then close the boxes, place them 
upside down upon a table and command the cards to 
change places. Open the boxes and show that the 
cards have actually obeyed. If in replacing the boxes 
upon the table they again be turned upside down, the 
cards may be called back and exhibited in their orig- 
inal places. 
NO. 17. CHOSEN CARD MYSTERIOUSLY FRAMED. 

A pack of cards is offered to the audience to be 
shuffled and cut. While this is being done the. per- 
former comes forward with the trick envelope illus- 
trated and described in Trick No. 7. In one of the 
compartments of this envelope a certain card from 
the pack—say the two of clubs—has previously been 
placed face inwards; the cther compartment is left 
empty. 

Laying the envelope card side down upon one of 
the audience chairs, or better still, placing it in his 
pocket where it can quickly be obtained, the performer 
takes the shuffled pack and spreading out the cards 
faces downward requests that a card be drawn and, 
without moving the hands after touching the card, be 
placed in an envelope which he will provide. The 
instruction about not moving the hand prevents the 
chooser from turning up the drawn card to see its 
face value. After the card has been inserted in the 
empty compartment of the trick envelope, the envelope 
is placed on a table or. chair in full view of the audi- 
ence. In placing it, however, the performer reverses 
the envelope, thereby bringing the two of clubs to 
the top. 

The card box illustrated and described in Trick No. 
16 is now brought forward and shown empty. The 
performer, holding this card box in one hand and the 
envelope in the other, requests the chooser to transfer 
his card from the envelope to the box and at the 
same time to note its face value, but not to allow the 
performer to see it. 

This done, the box is laid on the table as previously 





Fig. 24.—-PHOTOGRAPHIC PRINTING FRAME. A 
CONVENIENT HIDING PLACE FOR A CARD. 


described in Trick No. 16, the envelope is disposed of, 
and the card frame, Fig. 23, is brought forward. The 
card frame is easily made. It consists of the frame a 
having inside dimensions slightly larger than those of 
a playing card; a glass e fitted in the frame in the 
usual manner; a piece of cardboard « painted or inked 
black on one side and cut to fit inside the frame; a strip 
of black linen cloth m to act as a screen under the 
glass—in width a trifle less than that of the glass and 


one inch longer, with its end doubled over and sewed 
about a narrow strip of cardboard ¢; and a stout wire 
s inserted loosely in two holes bored through the sides 
of the frame to prevent the glass, etc., from falling 
out. One end of the wire should be bent round as 
shown in the illustration to facilitate handling it, and 
the other end should be cut flush with the farther 
edge of the frame so that it wili offer no obstruction 
on that side. 

The card frame is made ready for the trick by with- 
drawing the wire s and placing the black cloth next 
to the glass, its lower end even with the bottom of the 
glass and its upper cardboard end extending out and 
up from the frame. A duplicate of the forced card-— 
the two of clubs in this case—is laid in the frame, 
face next to the cloth, and the black side of the pre- 
pared cardboard c next as shown in Fig. 28. The wire 
s is then inserted through the side holes to hold the 
parts in place. 

Holding the card frame thus prepared in the left 
band, the projecting part of the cioth pressed down 
against the back of the frame with the middle finger 
of the left hand, the performer shows the front of the 
frame to the audience. After calling attention to the 
frame being empty, he spreads a handkerchief over 
it, and supporting both with his left hand waves his 
right hand over the card box in the direction of the 
ecard frame. 

He now opens the card box and shows it empty: 
grasps the handkerchief at the top of the card frame 
and through it the cardboard end of the cloth; then 
standing with his left side toward the audience, he 
lowers his left hand and brings the frame into view 
from beneath the handkerchief. The cloth remains 
hidden in the handkerchief, and the card, which the 
spectators have been led to believe is the one chosen 
from the pack, is seen nicely framed in the perform- 
er’s hand. 

The frame containing the card may be handed to 
the spectators to be opened by them, the performer 








Fig. 25.—METHOD OF HOLDING A CARD FOR QUICK 
TURNING, 


meanwhile pocketing the handkerchief and calling at 
tention to how the black cardboard backing when the 
playing card is removed makes the frame appear as 
before. 

An ordinary four by five-inch photographic printing 
frame, Fig. 24, may be used in place of the card 
frame here described, if more convenient. In such 
a case a duplicate of the forced card is pasted on a 
stiff piece of cardboard, a, cut to fit inside the print- 
ing frame b. The frame is prepared by placing the 
plain side of the cardboard next to the glass and then 
adjusting the back c¢ in place. 

The frame should be taken apart and shown to the 
audience previously to the supposed flight of the 
card. In taking apart the frame, raise the frame 
and glass off the cardboard instead of vice versa, 
so that the card side will not be seen. Then taking 
the cardboard in the right hand with the first two 
and fourth fingers beneath, and the thumb and third 
finger on top as in Fig. 25, pretend to show both sides 
to the audience; in reality show the plain side twice, 
making an extra half turn of the hand in turning 
over the card. 

In replacing the cardboard in the frame, lay it 
with the card side next to the glass; after the back 
has been adjusted in place, spread the handkerchief 
over the frame before turning the front side toward 
the audience. All is ready then te proceed as be 
fore, the handkerchief merely having to be pulled off 
the frame to expose the card to view. 

—--- <0 ee 

Red wax varnish is useful for painting parts of wood 
work, wires of galvanometers and magnets. Smal! pe! 
lets of sealing wax are shaken up with warm methy 


lated spirits and dissolved. The viscid liquid is ap; 
with a small camel's hair bi in two or more coats 
according to the thic! » required, 
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(The Heitor e Home Laboratory will be giad to receive any su, 
gestions for this department and will pay for them, promptly, if 
available. } 


A TOUCH-ME-NOT TRICK. 


BY FRE GUBTAVE MICHA ‘ A F A STATE CO EGE 
Every one knows th 1ich a silver dol- 
la is iaid at the bottom of a basin full of water, 
the assistants being invited to take it The feat seems 
easy enough to perform, but the tremendous shock 


which no induction coil or electric appliance of any 


hand compels every one except the magician to give 
up the attempt Here is a similar experiment, in 
which no induction coil nor electric appliance of ar 

kind is d No shock await ie would-be owner 
of the dolla but he fee re that the jug is full 
of boiling wat He sees the steam wandering over 
it, and if he is not satisfied with that proof of the 


lurking danger, he may at any time make a trial at- 
tempt and dip into the water, for a very short time, 
one of his fingers. The painful sensation is concly- 

You tuck up your shirt sleeve, to dispel any ides 
of fraud through the introduction of some chemical 
into the hot water, and slowly you dip your open 
hand into the burning liquid. You leave it there 
long enough, it seems, to have it boiled down, and 

















POURING THE HOT WATER LAYER OVER THE SALT 
WATER. 


finally bring out the silver coin in your unharmed 
fingers 

The closest scrutiny fails at any time to reveal any 
thing in the jug but the liquid and the dollar, yet 
during the first part of the experiment, the water 
is divided into two superposed layers which remain 
neatly separated, owing to a considerable difference 
in density The upper layer is light because it is 
hot; the lower layer is much heavier for two rea 
sons: It is cold and it contains as much table salt 
as it could be made to dissolve. Owing to the poor 
conductivity of liquids, the upper layer will remain 
hot as long as if there were no cold water under it. 
(‘An entirely 


' d he ! nd st 


different result would be. of course. ob 


above loss of heat through convection in the hot 
ayer would then rapidly take place.) When you take 
the jug to bring it before you, one rotary jerk is 
enough te mix the two layers after a few seconds, 
and in the resulting lukewarm water your hand may 

remain as long as you choose 
Contrarily to what might be expected, the filling of 
the jug with the two liquid layers offers no difficulty 
hatever, and is a pretty experiment which can be 
ent by anyone if the following rules 


Lay tl lollar on the bottom of the jug, then 
our over it h aturated tion of salt. so as to 
ll! with it about two-t! | sel Close par 

tia! tl t fa f ! th a square 
j is to get nstead of 
me large Over tl 1 large 
flat cork stopper With the fu 

water direct! upon the cork stopper 


broken by their fal! over the cork, the hot-wat 
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will run smoothly and almost horizontally over the 
salt-water layer, and no appreciable mixing will take 
place 

It is obvious that the vessel must be of crockery, 
orcelain, or giass and not of metal, as the latter, 
through its great conductivity, would tend to bring 
about equilibrium of temperature. 


—— —— 
HOME-BUILT APPARATUS FOR MAKING PHOTO-MICRO- 
GRAPHS. 

BY T. J. MOON, 


rhe essential parts of an apparatus for making 
photo-micrographs are three: First, a source of strong 
light in parallel rays if possible; second, a fixture for 























holding the slide and magnifying lenses; third, a fix- 
— 
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1 LENS on Retort Strawn, 


APPARATUS FOR MAKING PHOTO-MICROGRAPHS. 


ture for holding and exposing the photographic paper. 
These had to be supplied in constructing the appara- 
tus used in the school where the writer is instructor 
of biology. 

For the first we were fortunate in having in our 
laboratory an excellent are light stereopticon, from 
which the front lenses were removed, and light taken 
directly from the condensers. Any similar source of 
light could be utilized, such as acetylene or oxy-hydro- 
gen, where electricity is not available. 

As to the second part of the apparatus, a thin board 
with a clean hole of about five-eighths inch diameter 
can be fastened across the opening left by the re- 
moval of the front lenses of the lantern, and in this 
two clips from a microscope stage can be set to hold 
the slide, forming a vertical “stage” for the lantern. 
(Rubber bands can be used in place of the clips.) To 
hold the lens, a retort stand and clamp may be used, 
care being taken to have the hole in the stage and the 
lenses accurately in the axis of the beam of light. Align- 
ment can be secured by setting the base of the retort 
stand against the stereopticon, or against a straight 
edge attached to its base. Focus can be obtained by 
moving the stand nearer to or farther from the stage. 
The lenses used were %, %, 2/3-inch objectives from 
an ordinary microscope; 1/6 was also tried, but ex 
cept with unusually clear slides was too powerful for 
clear definition. We finally used an apparatus that 
screwed into the front of the lantern, carrying a stage 
and lens holder that focused by rack and pinions. 
Such an arrangement saves time, and can be pur- 
chased of dealers in optical goods. 

The unique feature of our process was the substi- 
tution of gas-light paper for plates, resulting in white 
details on a black ground in the prints, but especially 
in great economy of time and money. The paper 
(4 x 5 was used) can be had cheaply, and if a sheet 
is spoiled no great loss is caused; while plates, more 
sensitive and more easily injured, are likewise more 
expensive. As to time, once the slide is focused, ex 
posures can be made in from one to three seconds, 
which is quicker than a print can be made from a 
negative. 

To hold this paper, two metal clips were inserted 
in ordinary 4 x 5 plate holders. To support the plate 
holders, the lens board was removed from a camera, 
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filled plate holder was put in place; and the exposure 
was made by raising the cardboard. The exposure 
varied from one to three seconds. The print was de 
veloped at once and its accuracy judged, so that any 
necessary alteration could be made in the adjust- 
ments. The light escaping from the lantern was not 
sufficient to fog the paper, and the room was only 
darkened as usual for projection work. We found 
that papers with glossy surfaces give the best re 
sults. The slides should be balsam mounts, as gly- 
cerine will not stand the heat, and even balsam slides 
must not remain too long in the path of the light. A 
sheet of mica behind the condensers helps to shut out 
the heat. Various stains differ in ability to impress 
the photo paper, so that trials of several sorts are 
necessary. The different red and green stains worked 
best; very thin or opaque tissues do not give geod 
results. 

Prints of stem and leaf sections, wood structure, 
and general histological studies have been made as 
above, and are now in use in our laboratories. The 
accompanying illustrations are reduced reproductions 
of the original photo-micrographs. The cross section 
of a clematis stem is particularly interesting. Be- 
cause of its symmetry and apparent design it has been 
mistaken for the picture of some kind of lace center- 
piece. It shows the various elements of the vascular 
bundles and their complete isolation from each other, 
permitting flexibility in climbing, on the principle of 
the strands of a cable. In connection with this work 
I wish to acknowledge the help of Prof. H. J. Lathrop, 
whose aid was invaluable in the whole process. 

———— 
A SIMPLE WIRELESS TELEPHONE. 
BY ALAN 8 DANA. 

The following simple apparatus will enable any one 

to hear articulate speech 55 feet through any pumber 

















METHOD OF TRANSMITTING MUSIC FROM TALKING 
MACHINE, 


of walls or other obstructions without any wire con- 
nection, while with the same instrument; the music 
of a phonograph may be heard distinctly a distance 
of 67 feet. 

The transmitting apparatus consists of three parts: 
Transmitter, sending coil and battery. I use a twenty- 
five-volt transmitter, which, I find, works better than 
one made for lower voltage. The sending coil is made 
by using two pounds of No. 18 copper wire formed into 
a circle 4 feet in diameter, the wire being held in shape 

by winding it with rubber tape, thus 














making a neat finish. By using the 
same length of No. 16 or No. 14 wire 
the sending distance can be in- 
creased. In order to get the circular 
form I drove nails into the floor in 
a circle, carrying the wire around 
them until the requisite length of 
wire was used. Wooden dowels were 
used to keep the circle formed by 
the wire in a stiff and portable form. 








Concentric vascular bundles Clematis stem, C. verticillaris, 


in Pteris aquilina D. C, 


PHOTO-MICROGRAPHS MADE WITH HOME-BUILT APPARATUS. 


and the camera box fastened adjustably to the table, 
so that it could be set near the lens or at a distance, 
thus regulating the size of the print and the sharp- 
ness of definition. 

To make a print, the light was turned on, the slide 
inserted, and the image focused on the ground glass 
of the camera by moving both the lens at the stage 
and the camera itself. Then a piece of cardboard was 

rposed to shut off the beam of light; the paper- 


Section of Rhizome of 
Pteris aquilina, 


A six-volt storage battery is used, 
supplying about one ampere, but 
naturally a battery of greater volt 
age will increase the sending dis- 
tance. A press-button switch to con 
nect the battery when one is speaking completes the 
sending end. 

A similar coil and’a receiver are needed for the 
receiving end. The coil is formed in the same man- 
ner as the first mentioned one, only that two pounds 
of No. 24 copper wire are used, but a greater length of 
wire would increase the range of the set. 

The receiver used is a 1,500 ohm wireless telegraph, 
but I find one of a 1,000 ohms is practically as good. 
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Either of these is much better than the usual 75-ohm 
receiver. Of course the principle involved is that of 
induction, and obviously it is necessary to have two 
sets of the apparatus. The alternating current in one 
coil inductively sets up a current of like nature in the 
other coil which operates the receiver. 

One of the accompanying photographs shows the 
transmitter connected to a talking machine by use of 
& galvanized iron horn, the larger end of which takes 
the place of the horn of the machine, while the smaller 
end enters a block of wood. Another hole is made in 
the wooden block at right angles to the first hole and 
at the end of this the transmitter is placed. 

Another photograph shows one complete set of send- 

















THE TRANSMITTER AND RECEIVER, SHOWING PARTS 
OF COILS. 


ing coil, battery, transmitter switch, receiving coil 
and receiver. The box on the tripod contains the six- 
volt storage battery.- Altogether it makes a light, port- 
As I have two sets, they are some- 
times in order to get greater distance of 
transmitting, as shown in Fig. 2. 

By the following table one will note that music may 
be heard a greater distance than speech. One set sends 
speech 31 feet with 6 volts, sends speech 38 feet with 
12 volts, sends music 46 feet with 6 volts, sends music 
51 feet with 12 volts. Two sets combined send speech 
50 feet with 6 volts, send speech 55 feet with 12 volts, 
send 58 feet with 6 volts, send music 67 feet 
with 12 volts. 

Should the reader give as much enjoyment to his 
have he will be well ftepaid in making 


able apparatus. 


combined 


music 


friends as I 
the sets. 
COATING METALS AND ALLOYS BY IMMERSION. 


BY A, J, 





JARMAN. 


When a thin coating of metal is required upon small 
articles where the number may run into the hundreds 
or when it is only necessary to give a surface coating 
to an article that is not exposed to everyday wear and 
tear, the solutions will be found to answer 
all ordinary requirements and give an excellent de- 
posit of metal. In nearly every instance it will be 
necessary to use the scratch brush where the articles 
Sometimes it will be found ad- 
vantageous to burnish the prominent parts only, leav- 
ing the remaining parts “dead.” 

The coating of iron and steel articles by dipping or 
immersion can be accomplished by a solution that 
must be made and kept away from strong light, but 
for copper and goods the following solution, 
which is not affected by light, will answer, and give 
a very good deposit: 

Silvering Solution for 


following 


are of moderate size. 


brass 


Copper or Brass.—Distilled 


water, 20 ounces; bisulphite of sodium, 20 ounces. 
When dissolved add the following solution: Distilled 
water, 5 ounces; nitrate of silver, 520 grains. Be sure 


that the nitrate of silver is all dissolved. Add this to 
the bisulphite mixture and filter through absorbent 
cotton. The articles must be left in this solution for 
ral minutes. Then should be removed and be 
dipped several times in a 5 per cent solution of car- 
bonate of soda, after which they should be washed and 
polished. 
Silvering Solution for 
nitrate 


Iron and Steel.—Dissolve 1 
of silver in 40 ounces of distilled 
water, stir this well with a glass strip or rod. Use 
neither wood or metal for stirring. Now make up a 
solution of hyposulphite of soda, 3 or 4 ounces in 6 
ounces of water. Add very carefully a small quantity 
of this to the nitrate of silver solution and stir well. 
A brownish precipitate will form. Add a little more 
of the hyposulphite solution, stir again, and so on, 
until the solution becomes clear. Now add just a little 
more of the hyposulphite solution and the mixture will 
then be ready for use. Clean the articles well by first 
soaking them in a hot solution of common washing 
soda; rinse well; scour with pumice powder and a 
stiff nail brush, or for small articles a stiff tooth 
brush; rinse them and place them in the solution. The 
coating of silver from this solution is a moderate one. 
Silver can be deposited upon steel, brass and German 


ounce of 
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silver by rubbing the solution upon the article with a 
soft sponge or a clean piece of rag. 

Coating Zine Articles With Copper.—Dissolve 5 
ounces of chloride of copper in 4 ounces of distilled 
water. Add thereto, stirring all the while, about 7% 
ounces of strong ammonia, and 150 ounces of distilled 
water. Make up a strong solution of cyanide of po- 
tassium, about 8 ounces in 20 ounces of water. Add 
this slowly to the blue solution of copper; in fact, add 
only just enough to disperse the blue color or nearly 
so. Clean the zine articles thoroughly and immerse 
them in this solution. They will receive an excellent 
coating of copper, the coating adhering firmly to the 
zinc. If made slightly warm the deposit will become 
increased. This is advisable in cold weather only. 

The Deposition of Tin by Simple Immersion.—Take 
18 ounces of ammoniacal alum and dissolve in 18 pints 
of distilled water while boiling. As soon as this is 
dissolved add one ounce of protochloride of tin. Stir 
this well while adding a little at a time. The articles 
to be coated must be thoroughly cleaned, as for silver 
plating, and then suspended on a soft copper or brass 
wire and moved about in the hot liquid. Articles so 
treated will quickly receive a fine white deposit of tin. 
To deposit this upon lead, iron or steel, also copper and 
brass, the following solution will answer well: Take 
10 ounces of bitartrate of potash in 2 gallons of water, 
add ™% ounce of protochloride of tin. Bring this solu- 
tion to a boil, and in a few minutes the tin salt will dis- 
solve. Clean the articles well and attach to them a 
piece of zinc. Then immerse and move the articles 
about in the liquid, when a fine deposit of tin will 
take place quickly. In some instances the articles will 
have to be scratch brushed, or even burnished. When 
finished they will be found scarcely inferior in appear- 
ance to some silver-plated articles. 

Depositing Gold by Immersion.—Dissolve in one 
pint of distilled water 2 ounces of hyposulphite of soda. 
In 3 ounces of distilled water dissolve 120 grains of 
chloride of gold, add this gradually to the hyposulphite 
solution, stirring well with a glass rod. The precipi- 
tate that forms by this addition dissolves almost in- 
stantly. Articles to be gilded in this solution must be 
thoroughly cleaned. Boil them for a few minutes in 
a solution of common washing soda, then rinse and 
scour with fine pumice powder, or scratch brush them, 
always taking care that the hand which holds the arti- 
cle is dipped into the pumice powder so as to prevent 
any trace of grease from coming into contact with 
the article. When scratch brushing must be resorted 
to, it will be found to be a good plan to wash the 
hands well in a weak solution of carbonate of am- 
monia, and then rinse them in clean water. This 
little dodge will prove quite effective in removing 
the greasy matter which usually accompanies free 
perspiration. It also corrects any trace of acidity 
of lactic acid that is exuded through the pores of 
the skin. Articles so cleaned can be suspended on a 
piece of copper wire, and moved about. Deposition 
quickly takes place, especially if suspended by a thin 
strip of zinc, or a piece of zine wire. 


It must be clearly understood that articles that 
have been coated with either silver or gold will 
not resist much wear. 

If these plating liquids are made more concen- 


trated they can be used to render various designs in 
gold and silver by touching the article with a strip 
of zinc to start electrolytic action. Different designs in 
silver and gold can be thus made, without stopping off 
the plating with insulating varnish, as is necessary in 
electro-plating. The solutions given above are of use 
also for electro-platers to coat that-part of an article 
that has become chipped or slightly stripped, and thus 
save the time and cost of replating. 
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A SOAP BUBBLE CELEBRATION. 
To the Editor of the Home Laboratory Department: 

In out town of Berkeley we have a new government 
which will not let little boys have any fireworks on 
the Fourth of July. 

My father thought that was a good idea, but he 
wanted me to have a good time on the Fourth of July 
just the same, so he got up this experiment for me 
and my friends instead of fireworks. 

He took about a quarter of a pint of Italian olive oil 
and boiled it about two hours with about four ounces 
of common caustic potash, such as is used for wool 
washing, he dissolved the potash in about half a pint 
of water before boiling it with the oil. After the mix- 
ture had been boiled two hours thé soap was ready, 
and he strained the extra water and potash off after 
the mixture had gotten stone cold and stood over 
night. 

The next morning, which was Fourth of July, he 
got the biggest dish-pan in the house, about two and 
one-half feet across, and he made up a solution of 





the soap in about four gallons of water, then he took 
the garden hose and fastened it to one of the larger 
gas pipes in the cellar and put the other end in the 
bow! of soap water, and then turned on the gas. The 
dish-pan quickly filled up with a mass of bubbles all 
fastened together, each bubble being about as big as 
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my fist, and then because they were so light on account 
of being filled with gas they began to try to rise up, 
but they were so stuck to the soap water that they did 
not break away till there was a mass of them: nearly 
as big as the largest sized watermelon, then they sailed 
away and we watched them till they were out of sight. 
As soon as one bunch of bubbles had sailed off another 
bunch began to form, and sometimes we 
as many as twenty in the air at once. 

Some of them we could watch as long as three and 
a half minutes by the watch before they clear 
out of sight. We kept up the game several 
and the amount of gas used up was 32 cents’ worth, 
which was a cheap enough Fourth of July. 

Craik SPEED. 


could see 


went 
hours, 


Berkeley, California. 
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SIMPLE LABORATORY THERMOSTAT. 
BY GEORGE A, JAMES. 

The accompanying drawing shows how a simpie 
and yet accurate laboratory thermostat may be 
at home. It comprises two tubes, A and ©, which are 
formed out of test tubes twelve millimeters (14-inch) 
in diameter. The tube A is heated until, by melting, 
it contracts sufficiently to enter the other tube a dis 
tance of about two centimeters (% inch). It should 
fit this tube snugly when covered with a rubber fin 
ger-cot B. The value of the apparatus depends on 
this detail. The finger-cot is of the thinnest quality, 
such as is used by surgeons, and the smallest 
obtainable should be selected, so that it will fit tightly 
over the end of the tube A. In order to insure a 
gas-tight joint, it will be well to wrap the cot B 
below the point where it enters the tube ©. I 
thin rubber band stretched and doubled repeatediy 
over the part insures a tight fit. -Before 
it is’ well to see that the tube is dry inside 
mine in a desiccator before covering. 

The glass blowing of part C is not beyond the abil- 
ity of most chemists, and although it is best to make 
this part compact, the length has no particular im- 
portance. Three inches is about right. 

The bent tube D is passed through cork C and 
must fit snugly, although not too tightly to prevent 
slipping up or down. It is then bent as in the draw- 
ing and the small teat (or by-pass) 
side. This should have a minute opening 
size of a small brass pin). The part A 


made 


size 


find a 


covering 


I place 


is blown on one 
(about the 
enters the 


to be 


space, or liquid, the temperature of which is 
size to 
tip. 


controlled, through a cork of sufficient 
vent the heat from injuring the rubber 
ters at J, passes 
through D and out 
at F to the burner 
used to heat appar 
atus H. 


pre- 
Gas en- 


When heat o 
H reaches the 
desired degree, 


the tube D is 
pressed down on 
the nipple B until 
only gas passing 
through the by- 
pass FE enters the 
burner. As the tem- 
perature of appar- 
atus decreases, the 
air in A contracts 
and nipple B re- 
cedes from the end 
of tube D, increas- 
ing the supply of 
gas to burner, and 
restoring the de- 
sired temperature. 

The object of the j 
by-pass £# is to pre i| 
vent the total ex- 
tinguishing of gas 
flame. 

There are four 
ways of control- 
ling the thermostat. 
First, by the distance of tube from the rubber nipple 
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Second, by the distance the part A enters the heat 
zone. Third, by the gas cock regulating the supp! 
of gas. Fourth, by the nearness of flame to the ap 
paratus heated. 

The apparatus, when made of glass, will control 
temperatures within two degrees in a comparatively 
small yolume of heated air or liquid, but if metal 
(as copper, or silver) is substituted, or the tube A 
is made in the form of a box with larger volume 
would obviously permit almost any 
tiveness. Gt \ AM 

——__—_____..-.+-@->- - 

In the Screntiric American of June 25th there 

appeared an article on a polariss hment for 


} 


microscopes The author’ lame was inadvertently 
omitted. The author is Mr. C. C. Kiplinger. 
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RECENTLY PATENTED INVENTIONS. venting the loosening ustening| CLOTH DAMPENING AND SHRINKING, vide a device for attachment to shafts of a 
Electrical Devices. devices and I tion of | MACHINE.—R. M. Datoretsn, New York, N. | buggy or like vehicle, and provided with yield 
PEVICH FOR DETECTING WAVES IN the shoe wit! 1 ng s durability Y Broadly defined, this inve notion consists | ing means to which the trace may be attached 
WIKELESS TELEGRAPHY G. C. ‘Eutwooo, “ two ope rative ly-connected mechanisms, each | thus dispensing with a swingletree and reliev 
Arbuckle, Cal i al Cin Seca tlon Sn DEV BI \TING WATER rR for dampening shrinking and folding lengths | ing the shoulders of the draft animal from 
i ities iain eaten ts eitdy ts HA \ | in this device the rais-| 0f material, and means for alternately actuat jerks caused by obstructions. 
Tillis ate te Geet Ger anes ter y be accomplished continu-|ing the mechanisms to apply a le ngth of ma- | ae ew 
pesiétes ie tadeate ae f centrifugal action Means | terial to one of the m and simultaneously 
, provide a fort , ” itting the water to flow out the rewith remove -_ fold the finished length | Designs, 
in which indicators may b ' goes apenoe7 es - _ of | beer aes o ats ieee | DESIGN FOR A SPOON, FORK, OR SIMI 
‘ ~ in : P ’ ! i e and for regulating such flow in | OTOR NGELL, erkeley, | " acer a ae ra 2 ae 
rood . anit 1use the force of the outward | Cal More particularly the invention relates “ee tad pec gots Regge org 
w to lft the water in the central tub to motors which can be adjusted to allow for| a.signed in a way to allow the handle to 
Of tuterest to Farmers. STRAW HOLDER AND DISPENSER.—J. | tidal or other variations in the wat level, serve at its bowl end as one for a knife, fork 
COTTON. I cK j = —< Nashville Tenn. rhis invention fs “_ —_ > Can B neequenter witty repute SerieS | or similar article. The lines of curvature ar 
Okla rhi . improved apparatus for holding and dis- | ° ipa nee ceive the water impact unique and the top surface of the handle is 
pa ae traws used in connection with soda-|#nd transform the interrupted and discontin-| parked with emblems that give an artistic and 
“Speers . tals ind wher It is embodied in oa movement of the waves or other ‘water effective result 
the onstruction of the body of the straw tuations into substantially continuous 
—— old and in the mmstruction, arrangement, | POWer-producing movements of the mechanism Note.—Copies of any of these patents will 
erating parts . ralsee ps r and attachment of the means by which tl SCRAPER SamMvurEL F Vose, 314 North be furnished by Munn & Co. for ten cents each, 
} } \ i I disp “ r delivered ft tl Oklahoma Avenue Shawnee, Okla, Pictured Please state the name of the ° atentee, title of 
~ sa me the companying illustration is a scraper the invention, and date of this paper. 
SELF-LOADING RACK RK Si h CROWN FOR rEETH MoNTAGUI HARt omprising a scoop mounted upon a frame and = 
Rockford, Ot ' atemt ¢ OHJCCIS Poorey, D.D.S.. 680 Chandler Building At-|@dapted for use in removing earth or other |—— eT 5 a 
to provid \ ing extensibl an@ janta. Ga The rown here illustrated does | Materials in making excavations, earth fills, 
ollapsibt dy | ' . provide means away with the necessity of anchorage pins, the like The machine requires but little 
F . , ntl 4 = — m and hence does not require destroying th wel . —_ te it, and can be c pager by 
‘ 4. : “i cet aie aeaedn tie nerves of the tooth, nor does it entail dang r sing! person with little difficulty. rhe 
hast: ae ihe seeteieis gaan Uhabeille oak te of injuring the roots It consists of a flat 
‘ band of metal which may be bent around the 
provid means for automatically e F 
oh. tondine eens . tooth to form the body of the crown, while a 
Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions, 
{™~ - any . . 
of General Interest, 8& 7 books, etc. This will facilitate answering your ques- 
SHOR A. H. Prenzer, Halifax, Pa Mr _: tions. Be sure and give full name and address on every 
Prensel’s invention relat to improvements MACHINE FOR REMOVING EARTH. — 
in shoes and is m particularly applicable to Full hints to correspohdents were printed at the head 
those shoes designed for the use of children | : ; f this column in the issue of June 18th, 1910, or will 
in whi wedge inserted under the heel scoop not only loosens the material, but serves be sent by mail on request. 
seat to ra ' heel. whil ut th same ilso as a carrier to transport the material Fae 7 iia 
time pres id mations e the obiem rom point to another, and may also le (12277 G eats I a 
ak the i ae oiiaiae of F heat perated to dump e material at any desired acti) x. UC. asks: am quite cer 
; a Ss red sewing it y tain that in an old book on Physics I read 
n machine _— - that sound could be refracted, somewhat as 
SEAT ANI KNOT PROTECTOR M. Des wrtuse Movers and Shctr Accessestion, | a +g mtg [a oe _ nace ‘ he 
sAveER and & R 1, New York, N. ¥ rhis WOOD BENDING AND HARDENING MA sleaiier setastiieg the ie in onstutie pe eet 
protector my ment in those em IMPROVED CROWN FOR TEETH. CHINE.—M. 8. E. Anpvuaca and H. Bour-| 102. than in others. I have since lost th 
ployed for | iting th intving or removal RELLY, Lima, Peru This invention provides a ice “Deaths (Oca Medial ie (ceases eae 
of th rd fr t packag bag, or box rhe piece f platinum of horseshoe shape is fitted method for bending wood and setting it in Physics; though Ive looked through all of 
bject. of the invention is te*so construct the over the body. d viding the band into labia uneven — provides for successivels and | them, I haven't found anything about the re 
devi that spect letails or implementS gnq tingual portions rhe labial portion is ontinuously operating to bend and set wood) >. tion of sound. I wish to know whether 
f any kind whats . required in apply- adapted to receive a veneer of porcelain tet gg ps a oie and provides for sound can be refracted or not? <A. Sound is 
ing it, the protect eing of such a character while a cap is fitted over the lingual portion : ding wood strips — gree gpiaran refracted with perfect ease, by passing from 
that it must te destroyed or mutilated or the After the crown has been baked and soldered oe copeans wat peemey See ee eye air of one density to air of another his 
cord cut, in « r to open the package and thoroughly finished, it may be set on the to desired curvature often happens. Sound zones result, so that a 
VARNISH U EryRaiM Santa Barbara, stump of the tooth and can be as thoroughly AUTOMATI PUMP FOR INTERNAL- | sound may be heard in one place and not Ix 
Cal This invention rtains ¢t 8 articulated in the process of construction as| COMBUSTION ENGINES.—R. W. J. SMITH,| heard in another place nearer the origin of 
extracted fr tain plants and ar- any other crown. ferrell, Texas In this device the cleaning Of] the sound. Much may be found on this mat 
ticularly ¢ w-like ¢ xtracted from — } the cylinder of its residual gases or products | ter in Tyndall's Sound, which we send for 
the « H} ' ng t Fouquiera jis accomplished automatically The invention | go Tyndall described a sound lens for th 
splendens j proy maniy ition a gum Heating and Lighting. provides r for the introduction into the| refraction of sound waves 
can be extracted from this plant having many SMOKE-CONSU MER ‘ SORENSEN Gulf- ylinder ngin f an explosive charge (12278) J. C. writes: I am writing 
properti f al s¢ and workable into var-| Pert, Miss In this instance the purpose of| of gas for driving the piston and a stream of . : ; 
nishes the invention is to provide a simple and inex- air through the same inlet port for scavenging | Y°U about an obs rvation that I have mad 
ined - — = pensive device for attachment to heating |or cleaning the cylinder, these operations fol-|™#ny times, and until I had called the atten 
EXTENSION FIRE-LADDER J Dupuis, aduiia tank temeiadiis caimmieiaiiings :' — * Societe (cilia el iciadaieeds atta tion of many of my friends to it I did not 
Fail River, Mase This ladder is of the Saelin Sai a dee ign oe pete oe _— ap it know that what I saw was not familiar to 
mergeney ty] for especially as fire ap ae —- . - ~ ; on wth ae 7 ser everybody, but they all expressed surprise at 
parat it may be more easily and quickly |, ot + , pe jan mis = [Rallways and Their Accessories, the common-place thing. Hence I am writing 
. : rough the fire box, with a suitable mixture - : . ; 
raised , sition tl ther adders f a of als. RAILROAD TrAMPING MACHINI JOHN | you Place two electric buzz fans facing each 
inils yl owing | he use of a series of —— McCLELLAN, McGill, Nev The present inven-/| other at a distance of fifteen feet; turn one 
springs whey ipparatus is in a | tion provides a machine for leveling and) fan on at low speed, turn on the other fan at 
normal position disuse, are under a great Household Utilities, | tamping railroad beds and ballast The par-| fast speed, and stand behind same fan Look 
trair I u sasemble on its receiving HOLDER FOR FLY-CATCHING PAPER | ticular objects of the invention are to furnish | through said fan and observe that other fan, 
platfor: i is wered in horizontal po-|  preperR. Uehling. Neb. The purpose of this which is turning at a slower speed, seems to 
sition improvement is to provide a holder frame of be at a very, very low speed, and is turning 
EYE-PLIECE FOR MAGNIFYING INSTRI nov simple construction whereon = sticky in an opposite direction from what it really 
MENTS 1. N, Awmiaca, Mexi ( Mexi fly paper may movably mounted and is By reversing speeds on each fan and tak 
his invention r t in eye-piece for mi- supported horizontally at a window on _ the ing same view as before, you will see that the 
Troscopes t ; id glasses opera meeting rail of the lower sas! for an ex third imaginary fan has a reversed direction, 
glasses t I'he ft improvement is posure of the fly paper where flies seek the yet both fans are running in the same dire« 
to produc y j which will operate to light and ar liab >» be ght by their tions as before. If this phenomena or optical 
increase tt nagnifyh power of the instru- contact with the paper. RAILROAD TAMPING MACHINE. |illusion has any scientific worth, or can be ex 
ment, and inere alse it inge and ca plained by you, I should appreciate a reply to 
pacity for magnifying <> a | , . - ._| this communication. Otherwise I will not ex 
a mechanism for doing the work of spreading A , . am 
VYENTILATOR.—D. H. Mowen. Hagerstown Machines and Mechanical Devices. and temping residiy ené centinecusly to per.) ?***t 7% to give it any attention. <A. The 
Md. ‘This ventilator is adapted to be utilized| HEADING-MACHINE.—J. E. JounsTon,| mit of tamping backward, so as to leave com-| °Ptica! illusion which you describe is called 
=m al piace where it is desired to have a Farmville, Va This device is for use in| pleted work in the rear of the machine, and . eet, _e ” — Ry —necere 
draft ! hangs [ without intrusion of making heads of barrels casks and hogs to furnish a tamping bar which may be de- with other illustrations In Hopkins's Experi 
dust of ain. n itter in which direction heads Certain of the pieces which form the | tached and left in operative position while mental thease: . pon we <n sone paige by 
the wind is biowing r the member to which heads may be cut while assembled in the rela-| the machine is removed to clear the track. nia sens prepaid. This valuable work, in twe 
it is attached ts moving It may be attached tion which they are to occupy when in the —UCK—G. B. Row. Omshe. Meh. The venue, ought to be in the hands of every 
te a building, a street or a railroad car, or completed head, thereby insuring the cutting|, , . + er portals ee ~; one who is interested in such a phenomenon. 
any other member produce an efficient of the pieces in the proper curves a partieutariy or ue ae railway We have sold a great many thousand copies 
irculation of a PULP-LAP-FORMING MACHINE eee cars and the like, and has for an object to| of the work. The explanation is very much 
AP . ' Astin a iy provide a truck in which the separate wheel-| the same as that of the moving picture ma 
rRAP-GUN.—-W. M. I sky, Sonora, Texas. P. McCreapy, 129 Main Street, Berlin, .N. H.| sets can be independently and quickly removed | chine 
This devi he ' t idapted t be The accompanying illustration shows a ma-| ¢r, the uck ho e track ™~ ssem- 2 toe a) 
forced int le £ ! laptes » form laps of any desired aed, pofinsecr de ye Ee vacoy haene.! (12279) T. O. W. says: Will you 
1 which the g prop mounted to swing thickness and 1 nd fold the laps in| adapted to minimize the jarring of the car kindly give some idea as to how long a thor 
oth horizontally and vertically, whereby the body, occasioned by the contact of the wheels | Oushly galvanized metal, as sheet iron, should 
gun is adapted to be automatically aimed to and rails. ; jlast when placed in ordinary soil and left 
th oint d the pull on the firing | there permanently? What is the best known 
lanyare RAILWAY-RAIL FASTENING FOR RAIL-/| cheap substance for making a lasting soil 
PHOTOGRAPHIC \PPARATUS.—J. Leon WAY TIES. R. T KIRKLAND, Adams, N. Y. | waterproof receptacle, other than glass and 
on end W. 3. Ouns Chicago, 1 In this pis fastener is of use particularly on rein pottery (glazed)? A. We could not even guess 
appara I j i le for introducing forced comerete OF other railway ties. The/the length of time which galvanized metal 
into a { on of exposing body of the tie is provided with a metal rein-) would last under ground. It depends entirely 
th suit ad te >: ani force extending through it longitudinally, and upon the condition of the soil, the nature of 
jer g 1. which subject is not uch reinforce is attached a metal plate| the minerals present, and very much also upon 
ctu 1 hes t ult forming the flat top of the tie. The fasten- | the presence or absence of electric current, as 
. , " present a MN is applied to the plate and is adjustable | trom troliey lines adjacent. The best method 
ing , , lengthwise thereof to adapt it for application | of making a tank to be placed under ground 
. , id t he base flange of the rail. The fastening | js to build it of good heavy black sheet iron 
In oxt t , mn the —— d p, adapted for application to the | ana paint it thoroughly with two or three 
actual resen t a at ind provided with a lateral flange} coats of some preserving compound or iron 
duced PULP-LAP-FORMING MACHINE. l¢ I gaging the base of a rail, and @/ paint. To builé a receptacle under ground, of 
7 W.sK . grooved wedge, W hie h engages the clip and by| something other than metal, reinforced concrete 
{ 4 ynstant dimensions. Means are tnoes “ ment it clamps the latter in any| would be very serviceable. You can find con 
‘hts ce : ' nlating the quantity of pulp rogues P asi siderable information on concrete construction 
ab! nike ¢ attachmer ns, and automatic con- in the previous issues of the Scienriric 
mple and application vided for governing the Pertaining to Vehicles, AMERICAN SUPPLEMENT. 
taching rv ik as to harmonize} VEHICLE-SHAFT ATTACHMENT.—H. M.| (12280) M. M. L. says: Would you 
iging t ! tt i t! perat is sections. }PoweLt, Omaha, Ga. The aim here is to pro-: kindly inform me the correct method to erect 
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— ~ ~ me mee sone hnaiatidenaaaeitae 
4 - : ‘ area So es re ‘ >» 3 ey Concrete slabs, beams, pipes, and other con- 
a sun-dial—a horizontal one—in latitude 42] fifteen resorts, also gives reliable details = Legal Notices  enete artistes, AB = Rive By Pr , R 
deg. N I understand that the stylus is to/ routes and fares to resorts all over Europe, Jagger .. 967,196 





form an angle of 42| giving their climates, seasons, amusements, Concrete structure ‘reinforcing element, J, 


point due north and to ’ aati : : : A. Ettler ...... 967.505 
deg. (the latitude) with the plane of the dial, | hotels, foreign currency, ete. It contains a i Concrete structures, apparatus for f ming, 

. 3 vhs ; ‘ing should f schools for English-speaking pupils on the A. 8. Merriett 867,408 
but do not know at what spacing I sho of schools i Condensers, apparetes fac wiharnwins ol 


. . . Lf 4 
draw the hour lines upon the face of such a | Continent ; it also gives additional information and water from steam, D. 8. Morrison. 67.410 


, are » correct in stating that |on British and Continental places already de Conduit rod or coupling therefor, Upson & 
ge ge py —— 1 oe : es saad oun scribed in former editions, articles on Cana INVENTORS are invited to communicate with Dole ‘ 87.862 
the stylus f a sun-dial mus e t s a hae iy -o « r Control system, alternating direct current 
zs af me ridis f the place where it] dian, Australian, United States winter resorts, Munn « Co., 361 Broadway, New York. or R. BP. Jackson 287.389 
rately in the meridian o pli Sir Afric ms ee incleded. ‘There are 6 625 F Street, Washington, D. C., in regard Controtting mechanism, check operated. LL. 
is set up, that is, it must stand north and} West Africa, ete., ai < 4 to securing valid patent protection for their ine oa. Meleom 


er and elevator, P. L. O'Toole 


south, and the angle of the stylus with the} number of excellent maps and the information ventions, TradeeMarks and Copyrights 
: er, discharge, 8. L. (icidman 


must be equal to the latitude of the/is brought down to date in a very thorough registered. Design Patents and Fereign 








base om ied: ‘a , heat retaining starch, J. P. Shupe 
place. The base must be horizontal. The/manner. The part which particularly appeals Patents secured. Core making machine, P. PF, Woods 

angles for the hours may be calculated by|to the writer is the section relating to the A Free Opinion as to the probable patenta- — grinding and polishing machine, J 
. - ‘ “ . . . we Pric: . 3 awman k , 

trigonometry. Trautwine’s Civil Engineer’s| Eastern Mediterranean and African resorts. bility of an invention will be readily given to any Corset, apparel, D. Kops 


> 





contains full instructions for lay-| Africa is certainly looking up as a_ tourist inventor furnishing us with a model or sketch and Corset attachment, J Denniy 

a question of a a brief description of the device in question. All Corset clamp, 8. Florshein 
communications are strictly confidential. Our || ©ot pe ee for ships, seif-leveting, A 
Hand-Book on Patents will be sent free on Cotton chopper, G. H. Hancock 


Pocket Book 
ing out a dial for any latitude by drafting | center, and it will be only 


to five or ten minute marks. We send the book| very short time when these resorts will be as 




















. ' " a *RICAN +h reciated ¢ » of Southern France 
for $5 postpaid. The ScrenrvIFIC AMERICAN, much econ ter gue oo rp ee oe all aie request. Cotton cleaning mechanism, t), L. Schuidt 9eT 16 
’ » 6 and 13, 1908, gives full instructions | or Switzerland. 1e selected tours are i i . Counterbore, J. F. LeBaron... 87,780 
Tune . — ; he hours The , ticularly valuable. Ours is the Oldest agency for securing patents; Counting apparatus for voting machines and 
for calculating tbe angles for the — , — it was established over sixty-five years ago. for other purposes, D. L. Newcom..... 967,226 
same process can be applied to the ha 10uUrs Q me : Sor: Lee ead P aieiaied Coupling. See Air coupting. 
oe as UESTIONS AND ANSWERS ON THE PRaAcTICE Coupling, L. Langhaar. ; perieieeeke 
or any cee Gre 6 ee AND THeoryY oF SANITARY PiuMetne. || MUNN & Lg a a Poe Cover, H. M. Long te eseeeeeeees 
= P , ile y Branch Office, 6 t., Washington, D. C, Crane, ladle, ©. L. Taylor. sh sant 
Volume II.—Range Boiler Work, Hot | a ‘ Crate fastening and handling device, egg, 











Ys 3 y ‘ire ion. By gg - “eee Rees 
OKS, ETC. Water Supply, and Cir ulation can gt . 
ppg R. M. Starbuck. Hartford, Conn. R. he WS 





shipmen at the U. S. Naval | oF a a a FEE RETURNED ee eee, S ae 
Academy. By H. E. Smith. New For many years 1© plum 4 é ) GUIDE BOOK and WHAT TO INVENT Current motor, alternating, V. A 


York: John Wiley & Sons, 1909. | been familiar with the author's ‘Questions and 


SrrenotH or MateriaL. An Elementary M. Starbuck & Sons, 1910. 16mo.; Beas 
Study Prepared for the Use of Mid-| 154 pp. Price, $1. PATENT SECUR E D OR Culinary implement, W. Dopre 


- i 95 | swers » Practice ¢ Theory of Sani Curtain holder, Bouchard & Bens it : 
12mo.; 170 pp.; cloth. Price, $1.25 | Answers Hoe =~ my ores pe sebiniomres- e : With valuable List of Inventions Wanted sent free. ONE | Curtain holding device, C. L. Hopkins 907,482 
net tary Plumbing,” which in the past has in one | MILLION DOLLARS offered for one invention. Patents | Cushiou. See Bed pan cushion, ’ 
: volume considered not only the drainage and | secured by us advertised free in World’s Progress. Sample tree. | Cuspidor, W. W. Grigsby ats phe ’ WOT, 368 


> . C r. See © cutter, 
venting branch of the trade, but also range VICTOR J. EVANS & COMPANY Setting Pa Da x... r 


boiler work, hot water supply, and circulation. | 739 Ninth Street N. W. Washington, D. ©. | Cutting tool, J. A. Smith a 
Cylinder steam joint, rotary, PF. L. Allen 


The author of this work is Professor of 
Mathematics in the United States Navy, and 
he has produced an admirable book which 



















. 5 In keeping pace with modern improvements, he: 
i “ oO ‘ gree value t engineers. ~ Cylinders, balanced steam fitting or joint 
will | found Of grest vam igs however, the author has thought best to pub SO for journals of retary steam, ‘ 
> NTS TO TRAVELERS IN THE]; aa : 1s. withdrawing Aldrich ; _ 967,29. 
saa ce - hp ae c y y s-Ball oh the woth te. tre. See : ape . . Bath water and the like, apparatus for Dental pate swaging apparatus, ©. &@, 
Near East. By E. A. Reynolds-Ball. from the original work everything pertaining straining, aerating, filtering, and re Fran a 967.8738 
London: E. Marlborough & CO.,/ 4, not water supply, and devoting the second ss heating. 0. aM. How = aaa Derrick pivot connection, A. Lambert... . BE7, 208 
; . ric . : ; ary @ earing, adjustable, } Subber... -— psignating, recording, amd registering ap 
1910 16mo.; 140 pp. Price, 50 | volume entirely to that subject in a very ex- Beating, ball. H. 0 519. Sarates, W. 3, icant , 
cents; cloth, $1. | haustive manner Its 75 full-page cuts, with | Bearing, center, 8. P. Bush R ° Dosé. BC om, L. a” Campbell 
a —_ mawelorn @ 1 oan 2 ; oan tome its lis on Bearing for centrifugal mac hines, resilie nt Jetanning, A. G. Manns ‘ ; 
This hand book for Eastern travelers is in-| 215 separate illustration , and its list of 200 an t 2. oe ee Develening and Siine gonaitined ‘pin - 
tended to serve as a companion or supplement | examination questions will make the book espe-]| Bed pan, D. Hogan.............. paratus for, A. A, Brooks 967,491 
. mide ‘ks “ali ij 4 P itive Bed pan cushion, Logan & Barre ile. oe Die press, R. FB. Kidder a 
volume to the guide books de aling with Mo- cially attractive. Belt fastening machine, ¥. Rybet. 21 967,677 | Dispensing container, C. 
rocco, Algeria, Tunis, Egypt, the Nile, Assyria, | . . Belt shifter, A. P. Redden.............05. 967,673 | Display apparatus, M. 1 
and| THE Book or Operas. Their History,| Belting, J. W. Hilton Display form, F. F. Allison 


Palestine, Turkey, Greece, and Cyprus 
Malta, while the general hints and suggestions 
given will be found serviceable over a much 


Door check, E. Laport 
Door closer, W. K. Henry 
Door, grain, E. B. Gilleland 


‘ > aj ) ic. Bench plug or stop, carpenter's 8, v 
Their Plots, and The 2} Music , rod Binder, loose leaf, J. C. Dawson 
Henry Edward Krehbiel. New York: | ginger’ loose leaf, H. ©. Miller 

G 







































on mi ‘ g Binder, | > leaf, W Baldwit Door hanger, ball bearing Newseam & 
more extended field of travel. The above men The — millan i ompany, 1910. oy ee 4: 6. Baeve ange’ . 
tioned countries are beginning to be largely 16mo. ; o pp. Price, $1.7 5 net. Biacking device, G. O. Hannah a Door hanger, sliding, G. J. Hanson 
. . . .f itl 2 P Mines, TG BD. Ciemhc oo cscs cccieses 967,500 Door lock, W. C. & J. M. Thorpe 
visited by tourists, but in comparison with Of making books on operas there is no end,| piast’ furnace, C. H. ONO coc, 5s 0cueoes 967,602 | Door locking device, sliding, J. Kobn 
such resorts as Switzerland, Italy, Norway,]| put it is doubtful if there is any one who is| Block. See Pulley block. Doors, means for securing locks to. W. He 

: , Wee en = . ‘ gh” a -et Block-makin machine, Van Schai « Taylor ‘ t 

and other countries of Western Europe, they | better equipped to write a book of this kind «Catlin . ese sg I ng _— m. 467 | Doors. “ealf-closing device for, R. B. Adam 
are still but little known; and it is believed | shan the astute Mr. Krehbiel, whose critical] Boat outrigger, H. Propp. Doubletree attachment, W. K. Bali 
herefore, that such a vade mecum will prove ; » New Yark Trt Book, loose leaf, G. F. Mewe : Dough divider, R. J. F. & A. EB. Aldred 
rere ae ee tye : ne P ity reviews of music in the New York rribune | book support and holder, combined, G, 0. Dough raising device, A. Hillman 
of considerable service to travelers. There 18| are famous. The book itself deals with some MOOR coccccccvcceseccccccccecees : Draft rigging, J. A. Jackson 
o doub f the Near East demands more | gaventee ras "uns . oe from | Boot and shoe cutting machine, RK. Shaw Dredge and conveyer, combination, F. FP 
" doubt that : ; ‘ ~ 2 : | venteen os aa and —_ the pa sit Boring tool, Snell & Wilber... .. occesve ve Eastman . ° ° 
preparations and fuller censideration as to our- “Il Barbiere di Siviglia to “Hiinsel und] pottie Om, O, Sa WENss.cccsécss : Drilling rig, A. C. Zlerath ; / 
lay, equipment, and general arrangements than | Grete}.” It is a far cry from Rossini to] Bettle, non-refillable, W. R. & E. Hoe. Driving mechanism, variable speed, J, J. 
are required in the case of Continental travel, | Humperdinck, the first being a light opera low Sormings piaiee” iad ‘ae hing de =e. tight ner, H. H. Carney ‘ 
and such information is very sparingly given | which has rarely failed to please, while in the vice, M. Froese papbaoue Drum with loading and discharging appara 


tus, A. J. Dinkel 
Drying can or cylinder, R. Priteherd 
Dust collector, 1. Steiner 
Educational appliance, J. G. Warfield 
Electric alarm, H. D. Hanson 
Electric current mechanical controller, Lind 
quist & Larson - 
Eiectric generator, wind-wheel, A. Carlsen 
Kiectric light button, Fortas & Jackson 
Electric light sockets, switeh for, ¢ 


j ruil c The ai » : ae seq | Box catch, Wt M. Brooks...... 
in the standard guide books. The aim, then, of] jatter we find that even a nursery opera B. penny Ya 4. eet ch. sininiaie 
this book is to provide the fullest, most pre-| must pay tribute to German authors of legends | Bracket, W. J. Neidl.. 
cise, and most recent information on the mMany]jn the same coin used by Wagner when he Braiding machine attachment, R. C, Rabm 
. : . a . . ‘ zs . . a jrake rigging, ( ‘ ° 
details which so closely concern the con created his “Ring of the Nibelung,” for in| Braking, electric, BE. W. Alexanderson 
venience and comfort of the traveler. Ques-| truth “Hiinsel und Gretel” is an interesting a cutting machine, B. Dunn 
. . " es io paw Ss . ‘ po trick handling device, R . Pentield 
tions as to water, food, fuel, knapsacks, light-| application of Wagnerian theory. The chapter | Brick handling device, portable, R. C. Pen 
field : 


ing of a match in the open, maps, ete., are] geyoted to “Parsifal” is of unusual interest. Srreteeee eee 











t ire eat There are also excellent | » ‘ F : : ‘ Brick kiln, BE. H. Callaway Gervin 967.758 
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growing crops of late years that the ap- 
peal of the farmers everywhere for re- 
lief is constantly on the increase. 
“Scientists are searching every part of 
the known world for insect-destroying 
arasites, while millions of dollars are 
being spent yearly in a vain attempt to 
check the ever-increasing ravages of 
these enemies of agriculture, horitcul- 
ture, viticulture and gardening. 
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“The average annual loss to apple-| 
growers from the codling moth is $20,-| 
000,000 and millions of dollars are lost | 
each attacks of boll weevil, 
corn-root cotton worm, web worm, 
worm, bark beetle, plant 
warble fly and hundreds of other creep- 
and crawlers, each multiplying aftes 
its own kind and at the rate of millions 
a minute one of them hungry 
from start to finish. 

“Practically, we are told, every kind of 
plant has certain insects that naturally 
feed upon it and tend to hold it in check, | 
and as man produces more of a certain 
kind of plant nature produces insects to 
destroy it. In many instances the with- 
drawal of the natural food of some spe- 
cies of them to take to} 
wee which may be a cultivated crop. 
is here that the birds if undis- | 
come in to maintain the balance. 
kill birds allow these insect 
to increase and destroy the culti- 
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to be derived from them, in the anticipa- 
tions of many of the farmers, a single 
instance may be given: Up in Marina 
|County there is a big ranch company 
}owning and operating 11,000 acres of} 
land in a single body, and it is engaged 
in dairying, cheesemaking and apple 
|growing. One man is employed to ride 
over the ranch constantly to see that all 
is running right. 

This company was one of the first ap 


plicants at the State bird farm for fledg- 
lings and it pledged its good faith in car- 
ing for the fowls which should be placed 
vecial care of the overseer. 


It is safe to say that this ranch out- 
fit does not desire these birds as future 
food for the shotgun, but wishes them 


as friends and as protectors of its crop 
| interests. 
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t i me that will dc hou t mt & per 4 . = r - bg ass 
. 1} > those ire t Jel < 
P _ afterwar / re at . v > ire to construct a model airship 
Inquiry Ne. 9186. Wanted, manufa t f | at afterward, on August 16 h, he flew < ly 1ine, It contains five folding 
mach nes for making change from Paris to Amiens He was obliged atesof w lrawings, each sheet containing 
Inguiry Ne. 9187.—Wanted. machines for ca . —es route t La Faloise, but he it m = r _ h Page men = 8 — | 
ple. manufacturing by natu » » a b “ < se, sem obtained from the making anc 
furvish draw “ , 1} eaching Amiens before "yi" of s. A-short account of the a 
. : . F gre f aviation is included, which will render the 
tr. 2. 2s. = N. At th ame time a new book of greater interest. Several illustrations of 
’ ; : : " full sized ‘airships ond flying machines of the latest 
Inquiry Ne. 9190.—Wanted, name and address merican % r, John B. Moissant, types, are scattered throughout the text. 
of parties who make for sale pattern letter moulding | ; - 7 
machines and matrix. (( page 171.) MUNN & COMPANY, Inc., Publishers, 361 B’way, New York 
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MODERN AMERICAN LATHE 
PRACTICE 


By OSCAR E, PERRIGO, M.E. 


Price $2.50 


A complete book of 400 
pages on The Modern 
American Lathe. Its de- 
velopment from the earli- 
est times up tu the present 
day; its modern form as 
constructed by up-to-date 
builders; its general and 

nal classes of work, 
the quantity of its output; 





and its marvelous ac- 
curacy. Written by a man 
who knows not only how 
work ought to be done 
but who also knows how 
to do it, and how vo convey 
this knowledge to others. 
It is strictly up-to-date in 
its descriptions and tilus 
trations which represent 


the very latest practice in 
lathe and boring mill op- 
erations as well as the con- 
struction of and latest de 
velopments in the manu- 
facture of these important 


classes of machine tools 


A large amount of space is devoted to the turret lathe, 
its modifications and importance as a manufacturing 
too Multiple spindle and automatic chucking lathes 
are fully considered, as are a'so special high power 
lathes for the use of high speed tool steel. and elec- 
trically driven lathes. In the treatment of the subject 
1 illustrations and examples from the best practice 






me can 
clearly 


S by illustration al 
ails and methods be 


have been made 
many of the important <« 
presented 


use 


Modern Steam Engineering 
in Theory and Practice 


GARDNER I 


By HISCOX, M.F 


Price $3.00 


his is acomplete and 








practical work of 487 
pages. dealing with the 
care and manugement of 
Boilers, Engines, Pumps, 
Superbeated Steam, Ke. 
frigerating Machinery, 
Dynamos, Motors, Eleva- 
tors Air Compressors, 
and ‘ t aI 
with 

Ingineer must be fami- 
liar It fully describes 
and illustrates the pro- 
perties and use of <team 
for the generation of 
power in various 





types of engines in use, 






Slide Valve, High-Speed 
Corliss. Compound, Muiti- 
expansion wines and 
their valve gear. the De 
Laval, Parsons, Curtiss 
and other Turbines are 
neluded and fully de- 
scribed og illustrated. 
Forty twe bles of the 
properties ar 1 application of steam in its various uses 


are included, which in themse ives form a most valuable 
and instructive section «f tt rk. 





Nearly Two Hundred Questions with their Answers 
on Steam and Kiectrica ‘ ¥ to be ed 
by the Examining Board . rhese . lied 
by you will heipy to procure a lik rhis ok is 
thorougbly relial and practical, and m T a wnide 





AS a text bock it is the latent an 
the subject t is fully illustrated 
1t to be found elsewhere 


but a teacher 
authonty on 
detail engravings, D 


Punches, Dies and Tools for 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH 


Price $4.00 


practicai work of 500 


pages fully illustrated by 
nearly Te engravings. 

being an encyc lope dia « if 
Die Making, Punch Mak- 
ing, Die sinking. Sheet 
Metal Working, and Mak- 
ing of Special ols, Sub- 


Presses, Devices and Me- 
tical Combinations for 
Bend 


che 
Punching. ( utting 





ing, Forming, Piercing 
Drawing Compressing 
and Assembling Sheet 
Metal Parts and also 
Articles of other Mate- 
Trials in Machine Tools. 
Two Hundred and Ten 
Processes are clearly de- 
scribed and fully illus 
trated. his work is a 
companion volume to the 
author's elementary work 
entitled * Dies Their 
Construction and Use.” 

othing appears in this 


volume that has already been pub ished in the author's 
previous work on “ Dies.’ 


Modern Plumbing Illustrated 
R. M. seni CK 
Price 84.00 


A comprehensive 
ard up-to-date work 
iliustrat.ng and de- 
scribing the lrain- 
age and Ventilation 
of dwellings, apart- 
ments, and public 
buildings, ete. ‘The 
very latest and must 
approved methods in 
ali branches «f sani- 
tary installation are 
given. Adupted by 
the United States 
Government in its 
Sanitary work m 
Cuba, Porto Rico, and 
the Philippines, and 








fustrations. 


Ww” A 
snnal 


special circular describing these books sent 
Ge Any of these books sent prepaid on receipt of price 


MUNN & COMPANY, Inc. 
Publishers 361 Broadway, New Yerk 
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& . 967,340 | A 
Ss al 8. G, Tibl . 967 meet hye ‘ |started in his Blériot monoplan nd 
pea. t strap f i : 
re Maia ,..... + ssoseieeabn WT AT | ve raced Latham. Moissant carried a 
~ 07,454 ; ‘ 
7 4 1 L & © | mechanic and made the fligh from 
© | 87 608 Paris to Amiens in 2 hours rhe next 
I . an ‘ . 
i s es : ; > day he continued from Amien to Ca 
‘ Ss. F. M 7.539 ‘ ) 
1 ne or apparatu , bez lais, covering the distance (75 miles) 
‘ ‘ WT. 748 vy “-y a » , : 1 
r a » M. Leich WIT, 204 Cue “s b in 2 hours 6 minutes. Latham met with 
- d current sav F - Fe 
, Burt ..... 7.719 ; ee an accident on leaving Amiens the next 
i mimes § > : a day, and was put out of the 1 which 
G i t ase 67 OU uf was from Paris to London Afte 
eT _ ing Calais, Moissant started t os MK 
s. J. wine ae Channel at 10:45 A. M. on August 17t 
967,713 4 
I. S. Walch 967.690] . accompanied by his mechani li i 
Sty . 167.456 then! - . . . a" 
' A. wv. Ba 967,504 y : HE 1 y | 1 HAYNES of the fact that there was a strong wind 
* “nee lpr WT.DET (| blowing and the voyage was deemed un 
pesos wg i }safe by experienced aviato young 
MS aso GREATER VALUE BUT STILL $2000 | [chicagoan made the trip successtatly and 
g. 8S. A. Sel 7249 | . : 
I & 7.704 passed over Walmer Castle, near Deal, 
: Ss we WT _NOG Added refinement—even greater value than formerly—character | at 11:15 A. M. He landed near Tilman 
: " .- I. 1 1Zes the Haynes hve-passenger car for 19] L. | |stone, having accomplished the tri in 
W. H. J. D The essential features of construction, however, remained un- }| 37 minutes. This is the first time the 
E. 1 
Le changed. | }Channel flight has been mad a 
4. CL Gral MITT ; , | 
& ay ; WT B02 The correctness of Haynes design has been proved by years of jj passenger. 
. r. R. B + service. } | The following day Moissant attempted 
T. King y * The 1911 car is the same handsome, roomy, luxuriously appointed to fly to London, but his machine broil 
J. Nues Mm machine that set a new standard of automobile value in 1910. It still | down and he was obliged to alight twice; 
I I’ . on ; 1 
g machine, J. R. Mct t "iT sells for $2000—a thousand dollars less than cars of equal quality. | the second time he was within 20 miles 
ia 2 fi 167,68 But Haynes experiencu—.he basis of the Haynes reputation—has of his destination, and owing to the 
se? sels 7217 shown a way for us to add still more to Haynes superiority. breaking of a connecting rod in the mo- 
t  . ae Gi. The 1911 Model 20 has 35-40 Horse Power. It has a larger, | tor, he made a hasty descent in a ‘brick- 
ag Ee ar ars roomier ton- 114 inches. § yard at Rainham, Kent. He broke the 
x 4 4 j . 
L. & W. I ; p00 ,auw neau than last Its equipment | propeller and chassis of is machine, 
: z years model, is not only 4 and was obliged to send to Paris for new 
Saf pd nach : heavier wheels complete but | parts. He expects to secure them within 
; . calc GT and a_ longer of a quality i a day or two and will undoubtedly con 
‘ I Ly 1 Pua ‘ , : p 7; . 
‘. J. 8 Wir 208 wheel base ; that correctly || plete the journey and win the substan- 
sing. me H. G. Sa W744 reflects the excellence of the whole car. Every car this year—in || | tial prize which was offered by a London 
: \ i] , ean : a. ah. 5 os ° > . on } : ‘ 2 , . 
A. eee addition to top, dust hood, wind shield, lamps, etc.—will be supplied paper for this 250-mile flight. 
L. J. 8 with the famous Warner Auto-Meter—known as the most efficient || | 
a J , i : i oe : ‘ i] a ee 
0. W. I WIT. 167 speed. indicator ever put on the market. ! 
eroess, 3 fet 7 We want you to know this Haynes Model 20 before you pur- Berlim’s New Postal Subway. 
= E. B 7 chase any motor car no matter what the price. i BY THE PARI« RRESPONDENT i IENTIPI 
~ “ry ‘ . \ MERI 
= 7 We want you to compare it part for part with any other car— | nae ‘ ; : 
ai . . : ‘ by ac : : eC : i Some recent information has been ob- 
7 to ride in it and prove by actual test its easy riding qualities, its | ‘ 
. 78 : “ T . ’ , \ tained about the new underground postal 
-_ 7845 responsiveness and power. Then we want you to note the com- ; i 
D ae | lity of the e . railway which it is proposed to constru 
7.339 pleteness and quality of the equipment. in Berl T t) , 
« B cay ; : _ in Berlir 1e project has been ¢ oo 
S20 In accordance with our usual policy, we will build only a limited pines ; 
r. RB. 7 c . . = or sever? vears ast, and it mK seeull 
, number of the Haynes Model 20 for 1911. \I : : ve! yea ve ng 
7.546 likely t arric out, as the Siemens 
i If you want to be sure of getting your car you cannot afford to} ik 0 be carried o | , 
5 7 : aE Sah 1] Schuckert firm has taken the matter in 
delay your investigation. gree 1 ae ae 
Wife é as esigne an experimental 
¢ Write today for catalog and name of nearest Haynes dealer. eaeayhin sth . a - 
3's i We will also make a limited number of seven-passenger {| line which is already built and is undei 
- i cars for 1911 for those who prefer a car of this size. 1 trial. This line will serve as a model for 
st 3 HAYNES AUTOMOBILE COMPANY | “™,,%",,“mrtimn, A sowie bows 
; 4 j subway is used, and the gage is 1 foot 
622 224 MAIN STREET, KOKOMO, INDIANA inches. The lensth of the preset ex 
oer T2T = eee 2 ack perimental section is about 1,300 feet 
‘ and it uses an electric locomotive work- 
Z vy. B ing upon three-phase current at 206 volts 
oe ‘ ( Operating a Daydark Photo Post Card Machine. coming from an overhead troties ti 
Dp 0 Three photo postal cards of any object made and delivered on the The small locomotives are al it f t 
g ! Wr spot in ten minutes. No experience required—no dark room ’ . ' . 
\ I mecessary. All work done in the machinein openday. Esiablisha in length and 1 foot 6 inches high rd 
‘ Profitable business at home by opening a Daydark Postal Parlor. Pees : ee , » fanr 
: & I ; Big money maker on the street, at fairs, etc. Send at once for they are designed to take a train for four 
‘ free catalog and sample post card showing the fine work the small cars, each carrying a mail sack 
. ye ‘ machine does. 2 ‘ 
, x HM Daydark Specialty Co. 440 Temple Bldg., St. Louis, Mo. Such trains will be run at a moderate 
\ me Ee VONE avsaqeneetes Pant Bs rs speed of 25 miles an hour As to the 
WW ag \ x « > 2 
- et actual subway which is planned for Ber- 
] Ww. — 
m Valuable Collection of Suggestions lin, the project has not as yet been fully 
J. A. Mel ‘ es 
b r. G. And For Handy Men decided upon The three main points 
cng ’ will be the present and the new central 
<a Handy Man’s Workshop and Laboratory J #'°°,,°", 2 Pe" 2 
PN depot. The subway tunre! ‘s designed te 
Compiled and Edited by A. RUSSELL BOND have 6 feet 6 inches width and 2 feet 8 
r B. . . J inches height Between the two tracks 
‘ is ia sto ome i2mo. 467 Pages. 370 Illustrations. Giese Sea Got teen, Ot On, 
\ g 1. W \ 4 + 967,209 Price $2.00 postpaid. employees to circulate within the tunnel 
‘ H. I ee —S VERY practical mechanic, whether amateur or professional, The locomotives will not be run v a 
Sie 067 STS, OTT SED k tone colts ts - Pega pe IE es rage > ae motorman, but will work on an auto 
| ee nut O67 580 ‘ £ ’ I eX t f onsiderable— 
= ann : . | rhe resourceful man who has met an issue of matic system One source of heavy out- 
cc 8 st ssfully seldom, if eve is averse to making : , ys 7 : 
. methods of procedure. After all he has little to gair ; lay in building the line lies in the fact 
rR \ | the matter to himself and, appreciating the advice of other 4 : « = as ,— om 
hb. practical men in the same line of work, he is only too glad to that it must pass under the Spree in twe 
\ wy contribute his own suggestions to the general fund of information. different places. 
y . About a year : it was decided to open a department in 
the Scientific American devoted to the interests of the handy _ ie )>6G 
man. There was an almost immediate response Hundreds of , 
W “hee” valuable sunnen 3 poured in from "ou ry cart of this pete Pes. Who Invented the Word “ Blizzard”? 
\ 17. I a —_ abr os = e — ne amateur mechan - on) Mr. C. Fitzhugh Talman. of the United 
. r , professional as well ‘ eage I ! he axperi a! 
. j hen o,* ences in emet ies and offer useful bits of mformation, ir States Weather Bureau, who is compiling 
W iafone j ‘ x genious ideas, wrinkles or “kinks,” as they called Aside x jae 2 i ha . 
& E. Felun ; 3 from these, many valuable contributions came from men in other a dictionary of meteorological terms, in- 
W _—_ = walks of life resourceful men, who showed their aptness at , ; ar as ‘ as scientifi X- 
W L. Kovat doing things about the house. in the garden, on the farm. The cluding popular as well a CEE 
Xx H. F. W —— lectrician and the man in the physics and. chemical laboratory pressions, pertaining to weather and 
X3 tand ! ( furnished another tributary to the flood, of ideas, Automobiles, motor evecles, motor A : 
x og a boats and the an freque ay eal] for a@isplay of ingenuity among a class of men who climate, requests such readers of the 
Xe g s otherwise would never touch a tool. These o contributed a large ) stions . : ce 1 a on 
; hat poured in upon us It was apparent mm the outset that yi 4 Worl Screntivic A as may ay BCCCRS 
i came shop Department in the Scientific American would be utterly ing larg to files of old newspapers to seek therein 
Ay ted copy f the specification and drawing a volume of material; but rather than reject any really uss ful idet S f ] loam r } . tha 
i , tn’ aie P we hav lected the worthier suggestions. which we present ft resent ! or early examples of the 1 ) € 
of itent he g g et any patent They have all beer classified and arranged cS ict —~ - : , = Ponaet “ 7 
ir nt issned since Octol ith, 1859, will be fur- headings : ‘ 7 . _ arranged It ight chapters vord “bl urd in its applica to a 
nist m this office f 10 cents, provided the Iflandy Man's Electrical Laboratory; VII. The Handy Man About the House: VIII violent cold wind, a ympa 
name umber of the patent desired and the rhe Handy Sportsman: IX. Model Tov Flving Machines Indes pg 
ate 1 Pep saa “i < ‘Gs. the. on I, Fitting up a Workshop; II, Shop Kinks: III. Soldering of Metals: IV. The This word came into 
Rr : oon . . ; , P Handy Man in the Factory: V. The Handy Man's Experimental Laboratorv: VI. The meteorological 
mUaGWwa New York Handy Man’s Electrical Laboratory: VII, The Handy Man About the House. VIII Sms 
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SIMPLE -- COMPACT EFFICIENT STRONG 
ELBRIDGE ENGINES 
Nev M Boa \ 4 
ELBRIDGE ENGINES 
str $ and best pennials pe e wm bi ~ in 
ihe 
it want information regarding modern two-cycle power 


snits ser if ts for the Elk @ atalog 
ELBRIDGE ENGINE CO. 
4 Culver Road, Rochester, N. Y. 


POLAR WATER STILLS 


ALL CAPACITIES 


For Cc leg . lubs, Hi Sf itals, Hotel . l aboratorie 

factones ttlers or the home; wherever chemic ally- 

pure and alatable water is essential or desired. ; 
\utomatic, economical and dependable apparatus. 


Send for Bulletin 


POLAR ICE MACHINE COMPANY 


83 Jackson Boulevard, Chicago 








A WATCHMAKER 


LEARN TO BE 
, Bradley Poly technic _ institute 
Peoria, Mihne 
Forme logical Ins 
Largest and Res ‘ Woten Seheoi 
im America 
We teach Wa Work, Jeweir 






















“ety MWMX)/VJ|w@|@!M“@i 
PAPER 
FASTENERS 


Small, smooth, strong, safe. 
Tep, bottom and middle pa- 
pers held with equal security. 
Send for free samples, 5 sizes. 
The DeLong Hook & Eye Co. 
Philadelphia 
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The One Complete Writing-Adding Machine 
is the Model 11 
Remington 


Typewriter 


with Wahl Adding and 
Subtracting Attachment 



















It writes the headings; it writes the items; it writes the amounts; 
it adds the amounts; it makes subtractions from the amounts; it 
gives the totals; it writes the totals; it proves the totals; it writes 
as many copies as you want; it does everything. 


REMINGTON TYPEWRITER COMPANY 
(INCORPORATED) 
NEW YORK AND EVERYWHERE 
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Veeder Counters 


registe hogs a ocating 


Price | 
$4.00 | 










jovements revolu 
tions. Cut f full size 
Booklet Free 
VEEDER MFG. CO. 
18 oa St ~ tiers Conn 





29728) 









Ta h Coun 
ul Fine t 
Seseuned : 
Masar & I . 
R — - 
t F Maanr & 
1 Px 
. srisn-Hongary and Scandinavian Countries by 
ow. Loswe & ( ethon-eveane 89 20, Berlin 
“TABLOID PHOTOOUTA 
ideai Chemicals 
Ideal result 
$1.75. All Dealers 
Helpfui Boodlet fr d aro 
rroughs Wellcome & Co., t 33rd Street, N.Y. 








“DRILLING | 
MACHINES | ° 


WELL 


Over 70 sizee and styles, for drilling either deep or | 
shailow wel.s ‘n any kind of soil or rock. Mounted on | 
wheets or on «ils With engines or borse powers 
Strong. simple and durable Any mechanic can operate 
them easily. Send for catalog 

WILLIAMS BROS., Ithaca, N. Y. 


EVERY MANS G40 
BOTTLE id 


Keeps liquids hot 24 hours on 
the coldest days; cold 72 hours | 
on the hottest days. Differs from 
the highest-priced vacuum: bottles 
only in casing and cost. Strong 
enough to stand everyday use in 
the shop, travel, camp, home. 
Originated by the makers of the 
celebrated Caloris Bottle and sold 





™ your dealer hasn'tthe $! Vaco, 
HE mail your dollar and get it direct 
from the factory. Agencies open. 

THE CALORIS CO,, 2114 Allegheny Ave., Philadelphia | 





on a money-back guarantee. If | 


Chicago Beach Hotel 


eric ° E 
= oo | Finest Hotel on the Great Lakes : om 


An: dea! resort uniting all city gaieties with the quiet of country and seashore. 
Dehghtfully situated « ym the shore of Lake Michigan close to the great South Park 
—10 minutes’ ride from the theatre and shopping district. Every comfort—cool, 
refreshing breezes — smooth, sandy bathing beach -- al ames attractions. 


ourists and transients always find it a most attractive place to stop rest. 
For Handsomely lilus. Booklet address Hanager. sist Blvd, and ane Shore, Chicago 























1907-1910—Two Letters From John D. Archbold 








Regarding Tree Sur- 
ra 

gery as Practiced on utuuantp Peony 
His Estates by Davey at som ans aaa 
Experts. ©. tee mee. Dh meee, Sons. me, 

The significance ¢ these yy s a A Re Remy tees Report 

et y give to the Pewee, oN cee rae 

permanent eff jency of the meth de 6 Oe fr a 

of tree surgery ated by nica 

3 i ba ayaa 7. cane toes ot nicnowrs & mpwees Ge materia a 
and Ry ” tined exclusiv the Sen # GOad GOP the wert ome em ay Coees a TONPME ORF! | ie, cas une Lésede Beate, far ol) af eased f ben you 
Da = ae Weve Service | St Of Sembee, oat Pew plainly Mmatentan, oun = sonia 
stand test of e ee 

Write us w many trees ke 


eo te the Ebene of the towne. 

















. { 

be oe 4 us, free to. ae rete & ee ore ot eeeeertees i 

The Davey Tree Expert Co., Inc. | ew <r } 
329 Mulberry Street, Kent, Ohio ae yoy iid ieee 











Manutacturer of Patented Articles, Models, Tools, Dies, 
Jigs, Special Machinery, Experimenta! Devices, Nove'ties, etc. 
CHAS. E. DRESSLER, 882-890 24 Ave., New York 


Patented Articles and Metal | Specialties 
FACTURED BY CO 
oumies a Metal Stampings and eae Machine Work 
H. CARSTENS MFG. ©0., 565 W. Lake St., Chicago 











Standard of the W r Qual blished 1860— AL‘ 


Civil Engineering and Surveying Instruments 


DRAWING MATERIALS AND SUPPLIES 
BLUE PRINT PAPER, TRACING CLOTH, ETC. 
“FREE” Write “FREE” 


A. S. ALOE CO., 507 Olive Street, St. Louis, Mo. 


for Catalogue. Sent 




















The Frontier Propeller is guaranteed to increase the speed of any boat or launch from 1 to 3 miles per hour. If 
itfails to do so, we will refund your money. Motorboatists who have tried all kinds of propellers, in search of increased 
speed, are enthusiastic about the wonderful results of the Frontier. Mr. W.S. Bryant, the designer, is the same expert 
who has been designing propellers, etc.. for many years, and whose we are famous. — Frontier is true pitch 44 the 
length of blade. It is differential at hub, gitation at that point. 
Gives a shearing cut from hub to poor th ” dete - & to work full length of 
blade. Discharges water in tapered volume aft, thus affording all efficiencs, less 
a small percentage of sip. Such results cannot be had from any other Propeller 
Made of metal “* as strong as steel."’ Fill in the coupon and mail it today. 
We will send you our chart of questions, to be filled in by you, sothat <9 
we can determine the size and pitch of wheel best suited to your » 
boat. Your money refunded if the Frontier fails to increase 
your boat's speed. oe por a 
FRONTIER ENGINEERING CO. - eae 
826-846 Fort Street Detroit. Mich a ie 








bo Detroi * Niich 
Send me your a art of 











| full-paid for cash, 





Band Saws, Saw Tebtee, 
dointers, Shapers, Borers, 
Swing Saws, Disk Grinders, 

Planers, Planer cad Matcher, 
Band Saw BL 
The Crescent Machine (o. 
230 Main St. 
Leetonia, Ohio, U. 8. A. 


f Hie “a ” The 0 ii 1 Ab Cooled 
Phillips “Ready to Run” Cs cciine Enuine 


Special Offer 
lg HP. E 





PHILLIPS GASOLINE ENGINE WORKS, 43 No. Clinton St., Cnicago, U.S. A. 


AIRCRAFT 


The World’s great magazine of Aerial 
Flight. 

Covering every conceivable phase of the 
subject. 





A collection of issues makes a complete 
aeronautical encyclopaedia. 


Edited only by experts, under the gen- 
eral supervision of Alfred W. Lawson. 


Illustrations from every quarter of the 
globe. 


Construction work taught by our editors. 


Recent numbers contain articles by such 
famous men as: H. A. Toulmin, Coun- 
sel for the Wright Brothers; Israel 
Ludlow, Counsel for Paulhan; Clement 


Ader; Louis Paulhan; Robert Ensault- 
Pelterie: Louis Blériot; George F. 


Campbell Wood; Denys P. Myers; 
Albert C. Triaca; Edward H. Young; 
S. P. Langley; Hudson Maxim; Sir 
Hiram Maxim; A. Lawrence Rotch, 
etc., etc. 


After September 15, the subscription 
rate will be $1.50 per year. Prior 
to that date it will be $1.00 per 
year. Single copies 15 cents. 


THE LAWSON PUBLISHING COMPANY 
37-39 East 28th Street, New York, U. S. A. 





Bristol’s ‘Benenline 





Instruments 
For Pressure, Tempera- 
ture and Electricity 
Most complete line of 


Recording Instruments 
in the world, 

Write for new illustrat- 
ed Index of Bristol In- 
struments, with over 50 
large illustrations, 


The Bristol Company 
WATERBURY, CONN. 
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“THE ‘BEST ‘LIGHT 


Spectaclesana 
Eveglasses 


- . superfiluity where our lamps 


“Portable, 100-candle power and 
Eee ®& safe, white, power- 
‘ul, steady light with 
No odor, dirt, grease or 
smoke. 
Every lamp warranted. Costs 2c 
per week. 
AGENTS WANTED 
EVERYWHERE. 
The! BEST LIGHT C\ co. 
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S7E. sin St, Canten, @, 





TheBall Transmission rj 


YORK 


j rope 
| 1 i Automobiles &Motor Boats “fie 








Your PAT TENTS 
ncorporate = mss 
in ARIZONA 
Expense the least. Hold meetings, transact 
Blanks, By-Laws and forms for making stock 
property or services, free. President Stoddard, 


FORMER SECRETARY OF ARIZONA, resicent agent for 
many thousand companies. Reference: Any bank in Arizona 


| STODDARD 9g COMPANY, Box 8000 


Laws the most liberal. 
business anywhere. 








OENIX, ARIZONA 
J ANYTHING Sai 


CHBEStYaca FEISSteUSA 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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